UBLIC 
HALTH 
HPORITS 





In this issue 





U. S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 
Public Health Service 


» Brits 


ba Lad? 


a) 
- 
‘= 


” aha Gr ok 
~~ 





UB E | ( y Volume 71, Number 5 
KAL TH MAY 1956 
kK | 1@) oe in Published since 1878 


CONTENTS 





Cardiovascular disease programs for the community —PHR 


review... 


T. Doyle. 
Dynamic impact of advancing technology on environment 


and health....... 


Vark D. Hollis. 


What is happening to sponsored training for nurses’. 


Donna Pearce. 
Association of vitamin B, deficiency with convulsions in 
infants............... 
Ek. M. Nelson. 
Protect your family against poisoning 
Irvin Kerlan. 


California’s chronic disease activities............. 
Lester Breslow, Nancy Ott, and Vivian Chin. 


Acute and subacute toxicity studies of sodium fluoride in 


Moran. 


Accident prevention in sanitation 
Edgar F.. Seagle. 


Development of a poultry ordinance 
Joe W.. Atkinson. 


Continued > 





Prevention of heme accidents strikes at a common killer of chil- 
dren. The little girl playing with matches, photographed by 
Dr. Charles M. Cameron, Jr., illustrates one type of hazard. A 
leaflet on accidental poisoning is described on pages 450—452. 








CONTENTS: continued 





Extending voluntary health insurance through community 


organization... . 


Donald G. Hay and Selz C. Mayo. 


Continued high incidence of diphtheria in a well-immunized 


community. ...... 


W. J. Murphy, V. Hamilton Maley, and Lillian 
Dick. 
Nutritional knowledge and practices. . ket eke seen ae 
Charlotte M. Kathleen Berresford. and 
Betty Greer Waldner. 


Young, 


Repeated pregnancy wastage... . 
F. J. Schoeneck. 


Cancer in lowa. 


Soil nitrification and nitrates in waters 
Edwin L. Schmidt. 


The behavioral sciences and the professions. 


David G. French. 


Trends in brucellosis control . . 


K. F. Meyer. 


Short reports and announcements: 
Change in name of institute....................... 
Research in hospital facilities field................. 
OVR appoints advisers on training policy.......... 
PHS films... oe 
Inventory of water needs.................. 


Galactosemia cause found.................... 
Technical publications... . . . _ 
Warns against Hoxsey treatment.................. 
Fluoridation of public water supplies. 


Legal note 
Application deadlines waived .................... 
Published concurrently with this issue: 
Pusiic HerattH Monocrarpu No. 37 
morbidity in urban and rural Iowa. 


. Cancer 


William Haenszel, Samuel C. Marcus, and Edmund 

G. Zimmerer. 
85 pages; illustrated. 
appear on pages 495-496. 


A summary and information on availability 


Page 


181 


187 








UBLIC 


KALTH 
me) a ae 


BOARD OF EDITORS 


Epwarp G. McGavran, M.D., M.P.H. 


Chairman 


Gay.torp W. Anperson, M.D., Dr.P.H. 
Marcsaret G. ArNsTEIN, R.N., M.P.H. 
H. Trenptey Dean, D.D.S.° 
Hausert L. Dunn, M.D., Pu.D. 
Martua M. E tor, M.D., Sc.D. 
Harotp M. Erickson, M.D., M.P.H. 
Lioyp Ftorio, M.D., Dr.P.H. 
Victor H. Haas, M.D. 
Vernon G. MacKenzit 
Bast C. MacLean, M.D., M.P.H. 
Sewarp E. Miter, M.D. 

Leo W. Simmons, Pu.D. 


Managing Director 
G. Sr.J. Perrotr 
Chief, Division of Public Health Methods 


Executive Editor: Marcus Rosenblum 


Managing Editor: Taft S. Feiman 


Asst. Managing Editor: Winona Carson 


Public Health Reports, published since 
1878 under authority of an act of Con- 
gress of April 29 of that year, is issued 
monthly by the Public Health Service 
pursuant to the following authority of 
law: United States Code, title 42, sec- 
tions 241, 245, 247; title 44, section 220. 
The printing of this publication has been 
approved by the Director of the Bureau 
of the Budget, September 17, 1954. 





U. S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 


Marion B. Fotsom, Secretary 


PUBLIC HEALTH SERVICE 


Leonarp A. ScHEELE, Surgeon General 








Ve 








PHR Review 


Cardiovascular Disease Programs 
for the Community 


By WILLIAM J. ZUKEL, M.D., HERMAN E. HILLEBOE, M.D., and JOSEPH T. DOYLE, M.D. 


HE COMMUNITY expects leadership 
from the health officer in solving its major 
health problems; these may be infectious dis- 
eases in one area or chronic diseases in another, 
or both in many areas. The growing problem 
of cardiovascular disease, which is now respon- 
sible for more deaths in the United States than 
all other diseases combined, should challenge the 
best efforts of every health officer to seek coun- 
ter measures. In New York State during 1954, 
for instance, cardiovascular disease was given 
as the cause of more than half of all deaths 
(see table). 

Ultimate death, of course, cannot be avoided, 
but premature death, unnecessary suffering, and 
disability can often be prevented. The First 
National Conference on Cardiovascular Dis- 
eases (Ja) in 1950 brought out the need to apply 
existing knowledge of cardiovascular disease 
control; at the same time, it was recognized 
that continued research is of prime importance. 
Much is yet to be learned about effective meas- 
ures for controlling cardiovascular disease; 
however, the considerable experience and new 
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knowledge that have accumulated indicate 
promising tangible activities. 

More than 50 diseases are known to produce 
myocarditis as a major or associated complicat- 
ing illness (2,3). These include rheumatic 
fever, diphtheria, rickettsial disease, syphilis, 
tuberculosis, meningococcemia, leptospirosis, 
trichiniasis, tularemia, and brucellosis. Most 
of these diseases have been responding well to 
public health measures. Rheumatic fever, too, 
could be removed from its place as third most 
common cause of heart disease by the concerted 
effort of private and public health physicians. 
Effective use of present knowledge of preven- 
tion and the early treatment of streptococcal 
infections could make the disease a rarity. 

Atherosclerosis and hypertension remain the 
greatest heart problems. But even with these, 
there is reason for optimism that research ef- 
forts will provide at least partial measures for 
control in the foreseeable future. 

Since the scope of the cardiovascular disease 
problem is so broad, every health officer can find 
some area for positive action. How much is 
accomplished may depend more on the interest 
and activity he can stimulate within the local 
medical profession and in the community than 
on the size of his staff or budget. Physicians 
will support services that benefit the patient, if 
these services do not infringe on physician- 
patient relationships. By working:with the 
physicians, the local heart association, com- 
munity leaders, and representatives of commu- 
nity agencies, a thoughtful appraisal can be 
made of community needs and a program de- 
veloped to meet these needs. Although meas- 
ures to meet specific needs in cardiovascular 
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(lisease are in themselves important, they should 
relate as well to other chronic diseases in the 
community. 

Although no two communities are identical, 
there are several activities applicable in most 
communities. Some involve action on present 
knowledge; others would entail studies to add to 
our information (see outline). A review of 
some of these activities follows. 


Primary Prevention 


Specific measures directed toward the pre- 
vention of infectious diseases, such as diph- 
theria, syphilis, and tuberculosis, should be ap- 
plied at every opportunity. The drama of 
preventive measures may not match that of 
surgical correction of congenital anomalies, but 
the value of prevention is unquestionable and 
lasting. There are sound recommendations for 
the primary prevention of cardiovascular dis- 
ease in the reports of the First National Con- 
ference on Cardiovascular Diseases (7b) and 
of the Chronic Illness Commission (4). Cer- 
tain aspects are worthy of review here. 


Congenital Heart Disease 

Congenital heart disease is far from being 
a rare condition. Richards and associates (5) 
in a careful study of an unselected series of 
6,053 births found 50 cases of congenital cardio- 
vascular malformations, an incidence of 0.83 
percent. Twenty-nine of the fifty cases sur- 
vived 1 year, representing 0.5 percent of the 
total study group surviving that long. Insome 
school surveys, congenital heart disease has been 
as prevalent as rheumatic heart disease (6, 7). 

Of recognized public health importance is 
the relationship of maternal rubella infections 
during the first trimester of pregnancy to the 
development of anomalies in the fetus (8). The 
estimates of 100 percent risk (9) of anomalies 
from rubella occurring during the first 2 months 
of pregnancy appear to be too high, and a figure 
closer to 20 percent (70) is a more realistic 
estimate from prospective studies. Neverthe- 
less, the gravity of the consequences has been 
considered by some to be justifiable reason for 
therapeutic abortion in women who contract 
rubella during the first 3 months of pregnancy 
(1b, 71). 
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Program Activities for Cardiovascular Disease 


Prevention: primary and secondary 

Community research 

Education and information 

Detection programs 

Diagnostic services 

Ancillary services: nursing, nutrition, medical so- 
cial, physical therapy, vocationa! guidance, 
laboratory 

Nursing homes, convalescent homes, home care 

Rehabilitation 

Evaluation 





The American Public Health Association 
(72) and the Committee on Immunization and 
Therapeutic Procedures for Acute Infectious 
Diseases of the American Academy of Pedi- 
atrics (73) are in agreement on basic recom- 
mendations regarding rubella and_ birth 
anomalies. Essentially they are: Girls in good 
health should not be protected from exposure 
to rubella before puberty since permanent im- 
munity usually follows the disease. Women 
in the first 4 months of pregnancy should avoid 
exposure to rubella if possible. Gamma globu- 
lin should be administered to women who are 
exposed to rubella during the first 4 months 
of pregnancy to provide the possible protection 
afforded by the induced passive immunity. 

The dosage of gamma globulin presently rec- 
ommended by the New York State Department 
of Health for intramuscular administration is 
from 0.2 cc. per pound of body weight to a 
maximum dose of 20 cc., preferably containing 
material from two different lots (74). This 
is based on the finding that the titer of rubella 
antibodies may vary with different lots of 
pooled gamma globulin (75) and that the higher 
dosage should be more effective in preventing 
rubella. 

Other viral diseases during the first trimester 
of pregnancy have been incriminated as caus- 
ing fetal anomalies, but the relationship is not 
yet established. Herpes simplex during the 
first trimester had a suggestive but perhaps 
coincidental relationship to the development of 
the tetrad of Fallot in Richards’ study (5). 
Mumps, measles, varicella, poliomyelitis, infec- 
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tious mononucleosis, influenza, herpes zoster, 
and virus pneumonia during the first trimester 
of pregnancy are mentioned as reported causes 
of fetal anomalies in collected cases of Kaye 
and associates (/6). Dietary deficiencies in 
the mother during early pregnancy suggest an 
association with a higher incidence of fetal 
anomalies, but the relationship is difficult to 
prove (77). Prospective studies will be needed 
to establish the validity of these observations. 

Experimental animal studies and accumu- 
lated clinical evidence reveal that congenital 
anomalies in the embryo and fetus can result 
from extensive pelvic irradiation (78-20). Cur- 
rent practice usually recognizes this potential 
danger and elective, prolonged X-ray studies 
are avoided during pregnancy. Russell and 
Russell (79) concluded from animal studies 
that roentgen dosages well within the range 
used in diagnostic fluoroscopy might cause 
subtle alterations in the fetus if exposure oc- 
curred at a critical time. They recommend 
that irradiation of the uterus in women of child- 
bearing age be restricted to the 2 weeks follow- 
ing the last menstrual cycle to preclude the pos- 
sibility of irradiation after fertilization has 
taken place. 

Even with its limitations, our current knowl- 
edge gives encouragement that other factors 
might be revealed as causative agents in con- 
genital heart disease. The epidemiological ap- 
proach toward determining such possible fac- 
tors is a sound one. 


vheumatic Fever 

Present knowledge indicates that rheumatic 
fever has become a preventable disease. Sev- 
eral studies have shown that first attacks of 
rheumatic fever can be prevented when the ini- 
tiating streptococcal infection is diagnosed and 
promptly treated with penicillin (27-23). For 
acute streptococcal infections, a single injection 
of 600,000 units of long-acting benzathine peni- 
cillin G is effective. Among 1,175 children 
with streptococcal infections treated with this 
regimen by Breese and Disney (22), no clinical 
rheumatic fever or acute glomerulonephritis 
was noted in the entire series. An attack rate 
of clinical rheumatic fever of perhaps 3 to 5 
percent might have been expected without such 
treatment (24,25). Any other dosage regimen 
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of penicillin is acceptable if it maintains bac- 
tericidal levels of the drug in the individual 
over a period of at least 8 to 10 days (26). 
Treatment of acute streptococcal infections 
with sulfadiazine has not been effective in pre- 
venting subsequent rheumatic fever (27). Sul- 
fonamides are, however, of value as a daily 
prophylactic measure for known rheumatics in 
preventing streptococcal infections that might 
result in recurrence of rheumatic fever (26,27). 

A youngster who has a history of rheumatic 
fever may have as high as a 50 percent chance 
of developing a recurrence of rheumatic fever 
if he develops a new streptococcal infection 
(28). It appears that it would be advisable for 
persons with a history of rheumatic fever to 
be placed on a continuous prophylactic regi- 
men for a period of at least 5 years from the 
last attack. In a report by Bland and Jones 
(29) on 1,000 patients with rheumatic fever 
and rheumatic heart disease followed for 20 
years, the recurrence rate in the preprophylaxis 
era Was approximately 1 in 5 per year during 
the first 5 years, 1 in 10 per year during the 
next 5 years, 1 in 20 during the third 5-year 


Deaths and death rates per 100,000 population, 
New York State, 1954 


Cause Number Rate 


All causes 159, 540 1OLL. 7 


Cardiovascular diseases__ _...| 89, 275 566. 1 
Vascular lesions affecting the 
central nervous system 14, 036 89. 0 
Diseases of the heart : 70, 615 447.8 
Chronic rheumatic heart dis- 
ease and rheumatic fever__ 2,472 15. 7 
Arteriosclerotic heart disease 
including coronary disease 53, 186 337. 3 


Nonrheumatie chronic endo- 
carditis and other myo- 


cardial degeneration _ - 6, 479 $1. 1 
Hypertension with heart dis- 
ease a a ae 7, 932 50. 3 
Other diseases of the heart. 46 3.5 
Hypertension without men- 
tion of heart disease___ —- 996 6.3 
General arteriosclerosis _ - 2, 740 17.4 
Other diseases of circulatory 
a SSS 5. 6 
Tuberculosis _ - <aaet 1, 829 11.6 
Malignant neoplasms 20, 392 186. 4 
Accidents___.__-.-- : 6, 503 $1.2 
Poliomyelitis _ --- : Oy 6 
All other causes. 32, 442 205. 7 


From Supplement to Monthly Vital Statistics Re- 
view, April 1955, New York State Department of 
Health. 
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interval, and 1 in 70 in the last 5-year interval. 
Acceptable methods of prophylaxis are oral 
sulfadiazine, 0.5 to 1.0 gram daily, or daily oral 
penicillin of 200,000 to 400,000 units, or a 
monthly intramuscular injection of 1.2 million 
units of benzathine penicillin G. Specific ree- 
ommendations for dosage have been formulated 
by the Council on Rheumatic Fever and Con- 
genital Heart Disease of the American Heart 
Association (26). They form a sound medical 
basis for a community program for the preven- 
tion of rheumatic fever. 

A practical problem in such community pro- 
grams has been to maintain faithful adherence 
to the long-term schedule of prophylaxis. The 
health department is uniquely able to help the 
physician with this problem by providing a 
followup service, especially through public 
health nurses. In some communities the health 
department serves as the focal point for distrib- 
uting the drugs ordered by physicians (30). 
A roster of patients can be kept, the regularity 
of refill of prescriptions can be noted, and 
lapses from treatment more readily detected 
and prevented. Other communities — have 
found that the school can serve as a focal point 
for carrying out the physician’s prescribed regi- 
men. This has worked successfully in Cortland 
County, N. Y., where such a program has op- 
erated for the past 5 years. Success in prevent- 
ing rheumatic fever will depend on the faithful- 
ness with which long-term services are main- 
tained. Recurrences of rheumatic fever should 
be reduced by at least 85 percent if an adequate 
regimen of sulfa or penicillin prophylaxis is 
followed (27, 37). 


Subacute Bacterial Endocarditis 

A serious complication of congenital, rheu- 
matic, or other valvular heart disease is sub- 
acute bacterial endocarditis. ‘This disease car- 
ried a fatality rate of almost 100 percent 
before the use of antibiotics. Now a cure rate 
of approximately 75 percent is possible with 
proper treatment (22), but irreparable damage 
to the heart valves proceeds unless the invading 
organisms are destroyed. This disease is al- 
most certainly preventable when prophylactic 
doses of antibiotics are given to persons with 
congenital, rheumatic, or other valvular heart 
disease prior to and during any operative pro- 
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Com- 
mon surgical procedures which may result in 


cedure that might produce bacteremia. 


subacute bacterial endocarditis in persons with 
valvular or congenital heart disease include 
dental extractions; surgery about the mouth, 
nose, and throat; genitourinary operations; 
and obstetrical deliveries. Published recom- 
mendations of the Council on Rheumatic Fever 
and Congenital Heart Disease are good guides 
to follow (26). The routine application of this 
knowledge by physicians and dentists pays full 
dividends. The methods of accomplishing this 
can be worked out with professional groups in 
the community. 


Coronary Artery Disease 

Coronary artery or atherosclerotic heart 
disease cannot be prevented as yet; however, 
there is evidence that it is not an unalterable 
Katz (35) has reported that 
arly lesions of experimental atherosclerosis in 
the chick and in the rat can be reversed by 
Stare and his co-workers 


process (323, 34). 


estrogen therapy. 
(36) are currently studying whether dietary 
alterations will reverse experimental athero- 
sclerosis induced in Cebus monkeys. 

Keys and his co-workers (37) have contrib- 
uted additional knowledge that lends encourage- 
ment for the future understanding of the mech- 
Population groups 
such as our own, with an average diet contain- 


anisms of atherosclerosis. 


ing 40 percent of the calories as fats, are said 
to have more coronary artery disease than do 
population groups such as the Japanese and 
Bantus whose diets contain less than 20 percent 
of caloric intake as fat (38). Women before 
the menopause have appreciably less athero- 
sclerosis (39) than do men even though they 
presumably have much the same diet. 

As yet the data relating to diet and athero- 
sclerosis are not conclusive enough to warrant 
a specific program for attempting to change 
diet patterns of the general public. However, 
for individual patients with coronary artery 
dlisease, physicians are increasingly tending to 
prescribe diets low in total calories and rela- 
tively low in animal fat content. The usual 
range of cholesterol intake in humans appar- 
ently does not affect appreciably the serum 
cholesterol level (40,47). Animal fat, such as 
lard, produces a significant rise in human serum 
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cholesterol whereas corn oil substituted at the 
same caloric level results in a fall in serum 
cholesterol (42). The differing effects on serum 
cholesterol of animal fats and vegetable fats 
are being studied further (42, 42). 

Physicians are finding that good nutrition 
services in the community are becoming as 
much of a need as are adequate dietary services 
within the hospital. Health departments can 
provide such services in the community through 
nutritionists and public health nurses trained 
in diet interpretation. 


Hypertension 

The etiology of hypertension is still unknown 
although many factors have been implicated in 
a complex interrelationship of possible causes. 
Some of these are the sodium ion, adrenal and 
pituitary hormones, neurogenic factors, and 
renal pressor mechanisms involving renin and 
other pressor factors (44, 45). Observations 
have been made of a frequent association of 
obesity and hypertension (46). While no 
causal relationship is claimed, it is accepted 
clinical practice to advise weight reduction for 
obese hypertensive patients (45). <A favor- 
able effect of such weight reduction on the ele- 
vated blood pressure has been demonstrated, 
and this is not an artifact induced by change of 
girth of the arm (47). Obese individuals with 
labile high blood pressure have a greater prob- 
ability of later developing persistent hyper- 
tension than do persons who are not over- 
weight (48). 

It seems that obesity control should be part 
of the basic teaching of good nutrition habits 
early in life and profitably could begin in the 
elementary schools. Considerable experience 
has accumulated on techniques for weight re- 
duction of obese individuals, but maintaining 
the achieved reduced weight level is probably 
the most difficult prescription to follow in all 
medical practice (49, 50). The physician in- 
terested in nutritional guidance for obesity 
control can obtain nutrition consultation serv- 
ices through his State and local departments 
of health. 


Secondary Prevention 


Cardiovascular diseases will likely be with 
us for some time to come, so we should learn 
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to live with them with a minimum of discom- 
fort and disability. The continuing counsel, 
supervision, or treatment by a well-informed 
physician is the only measure known for de- 
laying the course of the disease and preventing 
unnecessary complications. Both emotional 
and physical disability can be prevented or 
postponed in many ways. 

Attitudes of employers, of family members, 
and of close associates influence the reactions 
of the person with heart disease toward his 
condition. Thus, members of the community 
can help reflect the increasing optimism of the 
medical outlook for cardiovascular disease. 
Fortunately, publicity and educational infor- 
mation regarding heart disease have, in gen- 
eral, avoided the fear approach; this is a sound 
policy to continue. 

The prevention of recurrences of rheumatic 
fever has already been discussed. Measures for 
preventing the progression of congestive heart 
failure and for preventing sequelae of cerebral 
vascular disease are other community services 
that will aid physicians and patients alike. 
The common complications and disability from 
peripheral vascular disease also present a chal- 
lenge, but present knowledge of preventive 
measures is limited. Rehabilitation is espe- 
cially indicated for these conditions. 


Congestive Heart Failure 


A cursory survey of the cardiac patients in 
any general hospital will reveal some who are 
repeated visitors because of recurrent episodes 
of congestive heart failure. Gold (S/a) found 
that 20 percent of congestive failure patients 
in a hospital had multiple admissions for the 
same reason. These are not as a rule the in- 
tractable patients about whom much is written 
but who comprise only a fraction of this group. 
Most of these patients have merely lapsed from 
an initially adequate regimen of digitalis, 
sodium restriction, and diuretics. Since the 
symptoms of congestive failure are insidious in 
development, the patient may be gradually ac- 
cumulating edema without distress over a pe- 
riod of weeks before the acute episode of failure 
suddenly develops. This type of progression 
can ordinarily be prevented. 

A patient who has recovered from one epi- 
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sode of cardiac failure can often be maintained 
in compensation for several years on a suitable 
regimen of digitalis, sodium restriction, mer- 
curials as needed, and moderate physical activ- 
ities (52). The routine is less complicated 
than that required for regulating a diabetic on 
diet and insulin. Diabetic coma is regarded as 
an unforgivable lapse of medical management, 
while acute congestive failure is shrugged off 
as inevitable in an “uncooperative” patient. 
Leiter (516) found that one of the main reasons 
for poor results even in the hands of experi- 
enced physicians was incorrect diet. The phy- 
sician who takes the time to educate his patient 
has little difficulty in maintaining the patient 
free of decompensation. The intricacies of 
the low sodium diet require that the patient 
learn to select foods and beverages of low so- 
dium content and to avoid products containing 
sodium such as seltzer tonics and most laxatives. 

Special classes (57) by dietitians, nutrition- 
ists, or public health nurses have been organized 
to give patients practical information regard- 
ing the low sodium diet. Patients referred to 
such classes by their physicians have benefited 
both in the exchange of information on ways 
to make the diet appetizing and also in the mu- 
tual feeling of support which comes from know- 
ing that others face the same problems. 

Public health nurses already are giving mer- 
curials or diet instruction on request of physi- 
cians to a number of congestive heart failure 
patients who are homebound. This type of 
service could well be extended. Since more 
than half (54) of the individuals with organic 
heart disease may develop congestive heart fail- 
ure, a program that assures optimum long-term 
treatment would return dividends in economic 
savings and in the prevention of unnecessary 
disability. 


Cerebral Vascular Lesions 

It is estimated that more than 1.8 million per- 
sons in the United States are disabled by cere- 
bral vascular lesions (55). The majority of 
these are elderly individuals who have suffered 
a cerebral thrombosis with resulting hemiple- 
gia. A small proportion of the disabilities are 
the result of cerebral embolism following rheu- 
matic heart disease with auricular fibrillation, 
or of an embolus developing from a mural 
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thrombus after a myocardial infarction. 
Other uncommon disorders may also result in 
hemiplegia. Very few persons with intracere- 
bral hemorrhage survive; therefore, thrombosis 
or embolism is usually the underlying factor in 
surviving hemiplegics. 

Long-term anticoagulant therapy has been 
effective in reducing recurrences of thrombo- 
embolism in rheumatic heart disease with auric- 
ular fibrillation and a history of previous em- 
bolism (56). Studies of the use of long-term 
anticoagulant therapy for persons who have 
had cerebral thrombosis are in progress, and 
there is some indication that basilar artery 
thrombosis may be prevented by anticoagulants 
when administered during early stages of bas- 
ilar artery insufficiency (57). Adequate lab- 
oratory facilities must be available in the com- 
munity to provide reliable prothrombin deter- 
minations for physicians who wish to use the 
effective but potentially dangerous drugs such 
as dicumarol, tromexan, or similar anticoagu- 
lants. 

The prevention of unnecessary disability in 
hemiplegics is a complex problem that requires 
many community health services. These pa- 
tients may live for several years with alert 
minds trapped in dysfunctioning bodies. The 
speech handicaps of aphasics are particularly 
(difficult since the patients may understand 
everything spoken to them but are unable to 
express their comprehension in words. Speech 
therapists are scarce in the average community. 
However, interested school teachers could use 
the instruction material (48, 59) that is avail- 
able for teaching aphasics and contribute in- 
valuable help in this aspect of the problem. 

The physical therapist is the major contrib- 
utor toward the physical reeducation of the 
hemiplegic. Destroyed function cannot be re- 
stored, but in many instances enough function 
remains in unaffected muscles to allow retrain- 
ing for performance of basic activities. The 
physiatrist should be called in soon after the 
onset of illness to outline the physical therapy 
required. Rehabilitation centers that are being 
developed in many States will help meet the 
needs of hemiplegic patients; however, most 
communities must depend on their own 
resources. 
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Peripheral Vascular Disease 

The extent of disability and economic loss 
from peripheral vascular disease is not known, 
but estimates indicate it is considerable. Long- 
suffering patients with gangrene of the toes or 
indolent ulcers are commonly seen in hospital 
wards. Too often a series of amputations of 
increasingly serious magnitude follow in rapid 
succession. Arteriosclerotic peripheral vascu- 
lar disease, varicose veins, thrombophlebitis, 
phlebothrombosis, thromboangiitis obliterans, 
Raynaud’s disease, frostbite, and immersion 
foot are some of the more common of the 
peripheral vascular disease problems. 

Early recognition of the disease and medical 
supervision are important in preventing com- 
plications in these patients. Meticulous regu- 
lation of diabetes is of great importance as is 
avoidance of mechanical, thermal, or chemical 
trauma to the extremities (60). Prevention 
and adequate treatment of bacterial and fungal 
infections, regular foot hygiene, and abstinence 
from smoking are other measures of general 
value. Instruction of diabetics in daily foot 
care is becoming more effective as physicians 
realize the importance of preventive measures. 
Public health nurses are also contributing fur- 
ther to this education through the increasing 
number of diabefic patients physicians are re- 
questing them to see. The potential scope for 
such educational activities is seen from the fact 
that 20,300 public health nursing visits were 
made to diabetics in upstate New York during 
1954 (61). 

Educational materials on foot care used for 
diabetics should be equally useful for patients 
with other peripheral vascular diseases. The 
use of preventive measures of this type as found 
in standard texts (60) is a practical starting 
place in preventing the progression of disability 
from peripheral vascular disease. 


Community Research 


The research laboratory is traditionally ex- 
pected to discover the etiology of diseases and 
develop appropriate therapeutic measures. 
However, it is well known that epidemiological 
studies provided knowledge for effective con- 
trol of several important diseases long before 
the etiological factors were identified. In- 
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cluded are pellagra, endemic goiter, scurvy, 
dental caries, and retrolental fibroplasia. Epi- 
demiological studies have demonstrated the re- 
lationship of group A beta hemolytic strepto- 
coccal infections to the subsequent development 
of rheumatic fever (62) ; the same is true of the 
effect of rubella on congenital heart disease 
during the first trimester of pregnancy. A|l- 
though epidemiological studies of coronary 
artery disease and of hypertension are now gain- 
ing more attention, further studies are needed 
to determine additional factors associated with 
their prevention. 

Elaborate research studies are out of the 
question for many communities, but modest 
field studies are feasible in most communities, 
especially those with a good health depart- 
ment. Here are some examples of problems 
needing further study by community groups. 
It has been a clinical impression that farmers, 
lumberjacks, and manual laborers have less 
coronary artery disease than do city dwellers 
(63). It has been suggested in studies by Mor- 
ris and associates (64) that occupational groups 
who perform heavy physical work have lesser 
amounts of severe coronary disease than do 
sedentary groups. Other factors incriminated 
without adequate confirmation are diets that 
are high in total calories or high in total fat 
(24) or cholesterol foods such as milk and eggs 
(65), cigarette smoking (66), and the stress of 
modern living (67). 

Carefully designed studies are needed to test 
and confirm these theories, and such studies will 
have to be done at the community level. In- 
dustries with good medical departments can 
contribute valuable studies which attempt to 
relate occupational factors to coronary artery 
disease and hypertension. The work of Crain 
and associates (68) on the incidence and prog- 
nosis of myocardial infarction among em- 
ployees lends optimism to the outlook for con- 
tinued employability of persons who develop 
coronary artery disease. ‘The economic loss to 
the community resulting from heart disease is 
of practical importance but has not been thor- 
oughly studied. The incidence and prognosis 
of heart disease in the general population in 
different parts of the country are still unknown 
for both coronary and hypertensive vascular 


disease. 
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A comprehensive study of major factors re- 
lated to coronary artery disease and hyperten- 
sive vascular disease is now in progress at the 
Cardiovascular Health Center (69, 70) in Al- 
bany, N. Y., but less elaborate studies in the 
community could give valuable information on 
some aspects of these problems. <A health of- 
ficer can interest private physicians in the many 
facets of the heart disease problem by develop- 
ing a study that will provide new knowledge 
on the local heart disease problem. Many re- 
sources are available to help plan and carry out 
local studies. These include the universities, 
the State departments of health, the American 
Heart Association, and the Public Health 
Service. 


Education and Information 


The extent of knowledge about heart disease 
directly influences the effectiveness of commu- 
nity efforts directed toward the problem. This 
level of knowledge includes that of practicing 
physicians, nurses, social workers, vocational 
counselors, employers, and patients and their 
families. Professionals, nonprofessionals, and 
members of the general public are concerned 
with some aspects of the problem, even if it is 
merely from personal or family experiences. 

The health officer should become involved in 
health educational activities to the full extent 
of his ability and resources. Postgraduate ed- 
ucation for physicians is a specialized form 
of health education and is usually best carried 
on through the regular channels of the medical 
society, medical schools, and hospitals. The 
health officer and local heart association, how- 
ever, can often bring in special speakers or 
teaching aids such as films, tape recordings, or 
other materials that are available and continu- 
ally being developed by medical schools, the 
American Heart Association, the Public Health 
Service, and other organizations. The New 
York State Department of Health, like several 
other State health departments, maintains a 
library of health films that are available on 
loan to professional and _nonprofessional 
groups. 

Information on heart disease is essential for 
public health nurses, nutritionists, physical 
therapists, medical social workers, or any other 
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individuals who might be brought into heart 
program activities. The quality of service can 
be only as good as the caliber of personnel and 
level of their knowledge concerning their pos- 
sible contributions to the problem. 

The judicious use of educational information 
for the public can be helpful when specific pro- 
gram activities are being developed. It would 
be wise to have a medical advisory committee 
determine the general approach to be used in ac- 
quainting the public with health information 
since unsuitable materials may only stimulate 
fear of heart disease rather than constructive at- 
titudes or action. People do not automatically 
accept health programs merely from the presen- 
tation of scientific evidence. Attitudes, beliefs, 
values, traditions, and many other factors in- 
fluence their willingness to accept or undertake 
actions related to their health (77, 72). The 
health educator who understands the problems 
related to heart disease can be very helpful in 
developing program activities in the commu- 
nity. Through various processes of communica- 
tion, medical knowledge can be transformed 
into public understanding and acceptance of 
specific health activities, for example, preven- 
tion of rheumatic fever, early detection of heart 
disease, and rehabilitation. 

The local health department and local branch 
of the American Heart Association will do the 
best possible job of health education if they 
combine their resources in personnel and mass 
media and conduct a joint program of health 
education on a continuing basis. 
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Change in Name of Institute 


The National Microbiological Institute, one of the seven National 
Institutes of Health, Public Health Service, was redesignated the 
National Institute of Allergy and Infectious Diseases early in Feb- 
ruary 1956. Dr. Victor H. Haas is director of the institute. 

The renaming of the institute reflects the importance of new re- 
search on allergies and the close relationship of such research with 
the study of infectious diseases. Investigations of allergy are closely 
allied to the science of immunology, which is also fundamental to 
investigation of the infectious and parasitic diseases. Recent esti- 
mates indicate that approximately 16 million persons in the United 
States suffer from some form of allergy and that some manifestation 
of allergy is experienced by at least 50 percent of all people at some 
time in their lives. 

The institute will support long-term basic studies in these fields 
through grants to research scientists in universities and medical 
schools. A National Advisory Allergy and Infectious Diseases Coun- 
cil has been established to make recommendations to the Surgeon Gen- 
eral of the Public Health Service regarding the new grant activities 
of the institute. The council held its first meeting March 7-8, 1956, 
at Bethesda, Md. 

Members of the council are leaders in science, education, and public 
affairs. Except for two vacancies to be filled, all the members have 
been appointed. They are: 

Drs. René J. Dubos, member of the Rockefeller Institute for Medical 
Research, New York; Gail M. Dack, director, Food Research Institute, 
University of Chicago; Edwin B. Fred, president, University of Wis- 
consin; Charles E. Smith, dean, School of Public Health, University 
of California at Berkeley; and H. O. Halvorson, head, department 
of bacteriology, University of Illinois. 

Byron H. Larabee, president, Firestone Plantations Company, 
Akron, Ohio; David C. Crockett, associate director, Massachusetts 
General Hospital, Boston; Mrs. Rollin Brown, of Los Angeles, presi- 
dent, National Congress of Parents and Teachers; and John Abbink, 
of New York, president, American Foundation for Tropical Medicine. 
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Dynamic Impact of Advancing Technology 


on Environment and Health 


By MARK D. HOLLIS 


ITHIN the short period of 50 years, 

Western civilization has compressed 
more major technological changes than had 
occurred in all its previous 2,000 years. Since 
1900 we have witnessed the birth of the auto- 
motive age, of aviation, and of mass produc- 
tion techniques. Developments in electronics, 
chemotherapy, and jet propulsion have ap- 
peared since 1930. Synthetics—apart from 
celluloid and bakelite, almost unknown in 
1930—are now commonplace. More than a half 
million synthetic compounds are in production 
and use—in construction, in household prod- 
ucts, in clothing, and in foods. We often 
speak of the 900-percent increase in industrial 
production since 1900 without noting that more 
than half of this increase has occurred since 
1940. And now, to all of this, is added nuclear 
energy—the atomic age with its fantastic po- 
tential for good and for evil. 

But by all signs, this is only the beginning. 
Already on the horizon are such techniques as 
irradiation of foods, rocket transportation, 
electrification of solar energy (now operating 
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year commencement exercises of the University of 
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a telephone circuit in Georgia), and a host of 
other potentials. 


Attitudes Concerning Change 


One thing is clear: In your life span there 
will be an avalanche of change such as we have 
never known. 

Much of the world is unaware of what is 
in its grasp. I returned last month from a 
trip through several of the areas of the world 
which have been barely touched by technical 
advances, if at all. To me the striking char- 
acteristic in these countries was not their prim- 
itive sanitation but their inertia toward change. 
One senses a hopeless resignation to the open 
sewers and open sores, to the appalling rates 
of infant mortality, to decrepit old age at 40, 
to acceptance of drudgery, disease, and despair. 
We in the United States, always a Nation of 
restless pioneers, generation by generation, have 
displayed no vested interest or ingrained habits 
that compel us to do things in old ways, if new 
ways are better. Oscar Wilde said: “The 
longer I live the more keenly I feel that what- 
ever was good enough for our fathers is not 
good enough for us.” 

It is this heritage that makes possible new 
developments so swiftly achieved that we have 
little time to adjust our minds to the changes 
and to understand their full significance. The 
tenor of the times is reflected in our increased 
living pace—at home, at work, and at play. 
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Scarcely a new product brought on the market 
today can expect to make the grade unless it 
‘an be advertised as doing something faster. 
Detergents wash clothes faster. Household 
equipment bakes pies, roasts meat, washes 
dishes, and cools houses—faster. Industrial 
and business machines accomplish all sorts of 
tasks—faster. Communication and transpor- 
tation—all work and get there faster. 

Yet all this timesaving has not added even 
a split-second to our 24-hour day. Instead, the 
individual is pushed at a faster and faster pace, 
an endless response to alarm clocks, television, 
and superpowered automobiles. All this leaves 
him little opportunity—and less time—to think, 
to understand himself, his fellow human be- 
ings, and the complex environment in which he 
lives. Yet how much we need this understand- 
ing, not only as individual men and women but 
also as members of families and communities, 
of our place among all peoples in a shrinking 
world. Because only through understanding 
can we make wise decisions as to constructive 
use of our unprecedented technology. And if 
ever we needed wise decisions this is the hour. 





Science and Technology 


So let us pause to recall a distinction between 
basic science and technology. The scientific 
foundations of our understanding of physical 
laws have been laid slowly by the world’s great 
thinkers through many ages. Modern tech- 
nology, the prompt and effective application 
of basic science to practical use, is a product 
of this era, developed largely since we were 
born. 

Until fairly recent years there was little 
direct association between the basic scientist 
and the technologist. G. K. Chesterton, who 
died in 1936, wrote of this wide gap between 
the scientific mind and the consequences of the 
knowledge produced by scientific thought : 

“When a man splits a grain of sand,” he 
said, “and the universe is turned upside down 
in consequence, it is difficult to realize that, to 
the man who did it, the splitting of the grain 
is the great affair, and capsizing of the cosmos 
quite a small one.” 

There now exists much closer collaboration 
between the scientist and the technologist, and 
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even more significant, between both these ex- 
perts and society. As a result, each scientific 
discovery, promptly flashed to our network of 
research institutions, sets off a chain reaction 
emitting dozens of new discoveries. 

Modern industries are ready, willing, and 
equipped to transform the scientific report or 
the laboratory demonstration into new or im- 
proved products. For example, you are fa- 
miliar with the rapid development of the 
frozen-juice concentrate industry in Florida. 
I never cease to be amazed at the production 
reports on this industry. One producer said, 
“We expected much, and got much more.” 


What Is Environmental Health? 


There exists a close interplay between tech- 
nology and environmental health. And this 
interplay becomes closer and more involved as 
technology moves ahead. 

Some of you may ask, “What is environ- 
mental health?” This term has come into use 
in recent years, and no precise definition has 
been accepted even by the professional groups 
who use it most frequently. In 1948, the World 
Health Organization defined human health as 
“a state of complete physical, mental, and so- 
cial well-being and not merely the absence of 
disease or infirmity.” Paraphrasing this state- 
ment, we might say that environmental health 
is a state in which man’s environment con- 
tributes to his physical, mental, and social well- 
being and is not merely the absence of environ- 
mental hazards to personal health. 

We may well accept such a proposition, for 
man and his environment are indivisible. Ordi- 
narily we think of man as master of his en- 
vironment, molding it to meet his needs. But 
it is more realistic to think of the environment 
and man as molding and changing each other 
simultaneously. 

Environment is a broad term and each facet 
has its impact on public health. For instance, 
many people associate alcoholism with the so- 
cial environment; accidents with the psycholog- 
ical environment. However, let us consider 
environmental health as it refers to the physi- 
cal environment—to air, water, food, and shel- 
ter. Of these basic essentials, air and water 
in particular gain importance as our changing 
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technology shapes our Nation more and more 
into a complex of metropolitan centers. 


Water Resources 


Concentrations of people in a technological 
environment are bound to create all sorts of 
wastes which pollute and deteriorate the air 
and water resources. In nature, both air and 
water have an unusual capacity for absorbing 
and purifying man-made pollution—up to a 
point. So long as human activity does not over- 
tax nature, air and water resources remain es- 
sentially clean and safe. In our accelerating 
technology, we do overtax these resources. 
Corrective practices to preserve a balance ac- 
ceptable to all interests are not always easy. 

Across the Nation, our water resource is be- 
coming a problem of top priority. Available 
supplies are being increasingly taxed. In many 
areas, shortages already threaten to halt fur- 
ther expansion. The water problem is one of 
increasing demands, seasonal shortages, floods, 
and pollution. 

The average urban dweller uses 150 gallons 
of water per day. Thirty years ago, one per- 
son used only 20 gallons per day. There were 
then few if any laundromats, dishwashers, and 
air conditioners. The water that goes into 
production of things you eat and wear and use 
raises the national per capita requirement to 
1,500 gallons per day. By 1975, these water 
demands will double—expressed on an annual 
basis, a million gallons per capita for a popu- 
lation of about 200 million. 

Industries that need large amounts of water, 
and that is most of them, will go where it is. 
And by and large the population will go where 
industry goes. It is just as simple as that and 
at the same time just as complicated from the 
standpoint of future economic, social, and en- 
vironmental adjustments. 


Water Conservation 

The mere availability of water represents 
only half the picture. As water use increases, 
pollution increases. What we face, therefore, 
is a vicious cycle—more water needed, to sup- 
port more activity, to produce more wastes, to 
pollute more water. The answer involves a 
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variety of water conservation measures. Of 
these, pollution abatement is essential to permit 
re-use of the water as streams flow from city to 
city. And remember that 80 million people 
depend on surface streams for their drinking 
water. 

When I was a boy, three expressions often 
used were: “cheap as dirt”; “free as water”; 
and “easy as breathing.” The zooming prices 
of real estate knocked out the first. Water 
shortage is taking care of the second. And 
now even the third may have to be qualified. 
In some areas, the air is not so easy to breathe. 


Air Pollution 


Twenty years ago, community air pollution 
was quite localized and was primarily a prob- 
lem of smoke abatement. Then in 1948, 5 
smoggy days at Donora, Pa., made thousands 
ill and caused at least 20 deaths. In London, 
England, in 1952, 7 days of smog implicated 
air pollution in 4,000 deaths. These episodes 
should not be dismissed entirely as freak situ- 
ations. 

Less dramatic smog episodes build up from 
time to time in most of our metropolitan areas. 
The reality is that the community air supply, 
like water supply, has limitations. Florida has 
her water problems, but California leads in the 
smog problem department. Los Angeles is the 
best example of a city in our changing tech- 
nology that is overtaxing its air supply. 

In highly developed areas we simply cannot 
go on forever spewing more and more com- 
plex contaminants into the atmosphere without 
inevitable consequences to public health and 
community well-being. 

We must expect some deterioration of com- 
munity air resources in this age of ours. The 
job, as with water, is to limit depreciation in 
keeping with the entire development of the 
area. 

You may ask, “Why this sudden concern 
about community wastes reaching air and 
water?” <A popular belief is that it should be 
simple and easy to purify such wastes before 
discharge. On the contrary, proper control is 
both complex and expensive. Water pollution 
abatement alone will cost a billion dollars a 
year of somebody’s money. 
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In earlier years, wastes were piped to the 
edge of town and given only superficial treat- 
ment—often no treatment at all. Factories too 
were located on the edge of town with stack 
discharges to the atmosphere. In those days 
water and air resources were able to absorb 
community contaminants without undue harm- 
ful effects. At worst, factories produced merely 
local nuisances. 


Changing Character of Wastes 


Today, in our metropolitan and industrial 
complexes, the situation is vastly different. Not 
only is technology advancing but metropolitan 
population is increasing—already up 35 per- 
cent since 1940. Now a hundred million peo- 
ple live in metropolitan areas of the United 
States. And for the most part, there is no 
longer an edge of town. The city blends into 
the suburban areas, also thickly populated and 
industrialized; the suburbs into ex-urbia areas, 
where people use the same water resources and 
experience the same smog; and vice versa to the 
next city. In addition, there is the ever-increas- 
ing volume of waste. And, most troublesome 
of all, an increasing complexity in the character 
of wastes. 

Modern cities, with all their diverse activi- 
ties, discharge thousands of tons of contam- 
inants to air and water every hour. In the 
chemical complex involving countless new com- 
pounds, the resulting actions and reactions, con- 
tinually occurring in air and water, produce 
situations extremely difficult to measure and 
even more difficult to understand. The atomic 
age introduces an entirely new set of terms, 
equations, and factors. Radioactive contami- 
nation does not follow our set patterns and 
established formulas of dispersion, dilution, and 
biochemical actions. Man’s ability to control 
this impact of waste on the physical environ- 
ment will be a significant factor in future metro- 
politan growth and development. 

By all of this I do not mean to imply that we 
‘an quantitate the effects on personal health 
of contaminants in our physical environment. 
There is much we have to learn on this score. 
However, in many areas, these contaminants 
are causing physical discomfort, economic 
blight, and agricultural damage. But remem- 
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ber we are talking about accelerating technol- 
ogy. When we project present trends over the 
next two decades, the concentrations of con- 
taminants in air and water do have a sobering 
implication—not only with respect to personal 
health but even more so to mental and social 
well-being. We must develop the understand- 
ing and remedial practices now to minimize 
these future difficulties. 

What we need most is a better understanding 
of behavior and effects of contaminants in air 
and water. To produce this knowledge will re- 
quire a much broader research effort. Univer- 
sities and other research institutions should 
assume leadership in this effort. 

On the industrial side, industry officials have 
an understandable reluctance to accept blame 
for all the atmospheric and water pollution. 
Actually, the responsibility is about evenly di- 
vided between industrial operations, per se, and 
public use of the fruits of industrial technology. 
Air is contaminated by the family car, home 
fuels, rubbish burning, and the like. Water is 
contaminated by home laundries, dishwashers, 
garbage grinders, and so on. From my ex- 
perience, I am convinced that responsible in- 
dustry is willing to use its research facilities to 
adjust its processes in line with a sound control 
plan. A prerequisite, however, is to know spe- 
cifically what contaminants from industrial 
processes are hazardous and at what concentra- 
tions. And in our changing situation this is 
quite a task. 

It is obvious that technology has created 
many problems in environmental health. It 
has, on the other hand, contributed much to 
the improvement in our well-being and com- 
fort. It has given us the highest average 
standard of living the world has ever known. 

It has been of direct assistance in providing 
the United States with remarkably safe public 
water supplies, by far the best in the world. It 
has improved food processing and packaging, 
housing, insect control, and a host of other en- 
vironmental health measures. 

Indirectly, the potential of cheap power from 
nuclear sources will place in the hands of the 
engineer a much wider range of possibilities. 
Reclamation of sea water, talked about for 
ages, is moving toward practical reality with 
such developments as the permionic membrane. 
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Weather modification, although still in the ex- 
ploratory stage, has intriguing possibilities. 
Automation, too, will find increasing applica- 
tion in the environmental health field. 

Now to shift gears for a moment. The engi- 
neering and technical aspects of pollution con- 
trol likely will be less difficult in the long run 
than the related political, economic, and legal 
considerations. Pollution of air and water more 
and more influences the patterns of metropolli- 
tan growth and land use. The degree of regu- 
latory control, how it is applied, and especially 
where it is centered, raises important and funda- 
mental questions. 

I ffects of pollution are seldom limited to one 
political jurisdiction. Always difficult is the 
question of financing necessary remedial meas- 


ures. Even more difficult is the process of ob- 





tuining agreement among various interests for 
the best use of environmental resources. There 
is real need for public awareness and for pub- 


lic understanding. The situation cannot be 
corrected by merely opening a window or turn- 
ing a valve. 

If the pollution problems of the future are to 
be met and managed, coordinated city and re- 
gional planning must be the basis. This must 
integrate the social, political, legal, and eco- 
nomic factors with the technical ones. Each 
State needs to appraise its problems realistically 
and to develop a framework which will foster 
i partnership participation by other public 
and private interests. This will require a de- 
gree of effort much better organized and much 
better understood by the public than are our 
present practices. 





Research in Hospital Facilities Field 


Grants for research projects to develop new knowledge about hos- 
pitals, health services, and health facilities were awarded in February 
1956 by the Public Health Service to Yale University, Sinai Hospital, 
Baltimore, St. Mary’s Hospital, Evansville, Ind., Health Insurance 
Plan of Greater New York, and the American Hospital Association. 
The grants were awarded, upon recommendation of the Federal Hos- 
pital Council, from the recent appropriations under the Hospital 
Survey and Construction Act for research in the hospital facilities. 


Kleven grants were also awarded in December 1955. 

Yale University will study factors which can be used to achieve 
maximum functional efficiency in hospital architectural design. 

The Sinai Hospital project will demonstrate the extent to which the 
shortage of professional nurses can be alleviated by employing and 
training floor managers and general aides for nonprofessional hospital 


duties. 


St. Mary’s Hospital will evaluate its new plan to provide more 
individual care for patients and will demonstrate the reorganization 
and education necessary to success of the plan. 

HIP will analyze available statistical information to determine 
the influence of a comprehensive medical care insurance program on 
hospital admissions, patients’ length of stay, quality of service given, 


and hospital costs. 


The American Hospital Association study will be a basic analysis 
of accomplishments over the past decade in planning and building 
hospitals and health facilities, including the effect of the Hill-Burton 
program, for the purpose of establishing new scientific guides to plan- 
ning for future hospitals, nursing homes, rehabilitation centers, and 


diagnostic and treatment centers. 


440 


Public Health Reports 

















a ae 


What Is Happening to Sponsored Training 


for Nurses? 


By DONNA PEARCE, B.S., R.N. 


T IS ESSENTIAL that the professional 

competency of health workers keep pace 
with the expanding scope and increasing com- 
plexity of modern public health if a high qual- 
ity of public health practice is to be maintained. 
Recognizing this principle, the authors of the 
Social Security Act of 1935 included among its 
purposes provision for the training of public 
health personnel. In the early years of the 
program authorized by this act, designated 
amounts of money were allotted to States for 
the specific purpose of developing qualified 
professional and technical personnel. Later, 
the State health departments allocated to train- 
ing whatever amounts from Federal funds they 
deemed appropriate. In addition, limited 
funds from State and local appropriations have 
been used for training purposes. Such train- 
ing, financially supported in whole or in part 
from Federal, State, and local health funds, 
has come to be known as sponsored training. 

Nurses, representing the largest single group 
of professional workers in health departments, 
have figured prominently as recipients of spon- 
sored training. Of the 6,674 trainees who were 
sponsored for academic study in public health 
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during the years 1936 through 1944, 4,032 (60 
percent) were nurses (/). 

Federal grants-in-aid for health work 
reached their peak in fiscal year 1951. For 
grant-in-aid funds administered by the Public 
Health Service, the peak year was fiscal 1950; 
after that year, there was a rapid decline each 
year through fiscal 1954 (2). With this de- 
cline in Federal grants, there has been a grow- 
ing professional concern as to the status of the 
sponsored training program. Because of this 
concern, an attempt has been made to find out 
what is happening to sponsored training for 
nurses, 

For this study, data for an 8-year period, 
fiscal years 1947 through 1954, were analyzed. 
Data on the number of nurses who had received 
sponsored training during each fiscal year 1947 
through 1952 had previously been obtained by 
the Division of State Grants, Public Health 
Service. For fiscal years 1953 and 1954, com- 
parable data were obtained by the Public 
Health Service regional consultants through 
visits and correspondence with State health de- 
partments. (In this report, the term “State” 
includes the District of Columbia, Alaska, 
Hawaii, Puerto Rico, and the Virgin Islands.) 

The data cover all full-time accredited train- 
ing for periods varying in length from “less 
than 6 weeks” to 12 months. Accredited train- 
ing refers to study for which academic credit 
is granted by a school of public health or by a 
university or college offering a public health 
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Table 1. Number and percentage of nurses trained, by length of training period, and number of 
States participating in sponsored training for nurses, fiscal years 1947—54 
Nurses trained, by length of training period 

a ao: ieee — Ue : —l Number 
Fiscal year Total Less than 6 weeks ° pene ha ’ 7 to 12 months pean wg 
a — a Sn pie ae ee pating 

Number Percent | Number Percent | Number, Percent | Number, Percent | 
Total 6, 194 100. 0 1, 367 22. 7 3, 203 53. 3 1, 446 24. 0 53 
1947 an 608 100. 0 63 | 10. 4 411 67. 6 134 22. 0 45 
1948 --|1 1,005 | 2 100.0 351 42. 4 367 44.4 109 13. 2 45 
1949 -| 1,490 100. 0 269 18 943 63. 3 278 18. 7 49 
1950 Pape 1, 185 100. 0 225 19. 0 712 60. 9 248 20. 1 47 
1951 : 689 100. 0 160 | 23. 2 280 40. 7 | 249 36. 1 | 47 
1952 * 500 | 100.0 140 28. 0 214 | 42.8 146 29. 2 45 
1953 js a 411 100. 0 | 106 25. 8 147 35. 8 | 158 38. 4 45 
1954 . i 306 100. 0 | 53 17. 3 129 42.1 124 40. 6 | 41 





1 Length of training not specified for 178 nurses. 


nursing program of study approved by the 
National League for Nursing. 


The Trends 


A total of 6,194 nurses received training dur- 
ing the 8-year period, as shown in table 1. This 
figure, however, does not necessarily represent 
the number of individual nurses, since some 
nurses may have received more than one period 
of training. For example, California has re- 
ported that 29 nurses received stipends for more 
than one type of accredited training during a 
16-year period (2). 

The peak year for sponsored training, in 
terms of both the number of nurses trained 


Number of nurses who received sponsored public 
health training, by length of training period, 
1947-54 


J Nee Less than 6 weeks 


/ \ ———=— 6 weeks to 6 months 


—_—_——— 7 to 1? months 











947 1948 1949 950 95) 1952 953 i954 
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2 100 percent =827. 


and the number of States that sponsored train- 
ing, was 1949 (see table 1 and chart). Each 
vear since that date, there has been a steady de- 
cline in the number of nurses receiving train- 
ing. From the year 1951 to the year 1954, there 
was a marked decrease. 

The largest percentage (53.3) of the nurses 
received training for 6 weeks to 6 months. 
However, the percentage of those sponsored for 
7 months to 12 months increased in both the 
years 1953 and 1954. 

Of the 53 States, only 4 failed to sponsor 
training in 1949. In 1954, this number had 
grown to 12. 

Table 2 shows that there was a widely vary- 
ing range among the States in the number of 
nurses trained. Two States trained 32.8 per- 
cent of ali the nurses, whereas 27 States trained 
only 10.8 percent. A review of the figures for 
individual States confirms the expectation that, 
in general, those with large metropolitan areas 
employing large numbers of nurses were the 
ones which trained the greater number of 
nurses. Massachusetts, with 1,082 trainees, and 
New York, with 984, were the two States that 
trained 400 or more nurses. All of the 18 States 
with a population of less than 1 million are in- 
cluded in the group that trained less than 50 
nurses. And of the other 9 States in the less- 
than-50 group, 6 had populations of 1 to 3 mil- 
lion and 3 had between 3 and 4 million. 
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In interpreting the figures for number of 
nurses trained, however, variations in the pro- 
portion of long-term training periods to short- 
term periods must be considered. For example, 
of the 1,082 trainees in Massachusetts, only 16 
received training for 7 to 12 months, whereas, of 
New York’s 984 trainees, 426 received training 
for this length of time. California and North 
Carolina afford another example. Both of 
these States fell into the 100-399 category, but 
California reported that 104 of its 285 trainees 
received 7 to 12 months’ training, whereas 
North Carolina had only 55 of a total of 296 
trainees in this group. 

Further analysis of the data for fiscal years 
1953 and 1954 shows that 35 States sponsored 
training for periods of 7 to 12 months in 1953, 
whereas only 23 sponsored that type of training 
in 1954. One hundred fifty-eight nurses re- 
ceived training for 7 to 12 months in 1953, and 
124, in 1954. 


The Problem 


The data presented show that since 1949 there 
has been a steady decrease in sponsored train- 
ing for nurses in the United States as a whole, 
though not necessarily in every State. This 
decrease is a matter of real concern in view of 
the need for a continuation and expansion of 
training. According to the Public Health 
Service’s 1955 census of public health nurses, 
only 42.2 percent of the nurses employed in 
State and local official health agencies on Jan- 


Table 2. Number of States and number and 
percentage of nurses trained according to the 
range in number of nurses who received spon- 
sored training, fiscal years 1947-54 


Nurses who received 


Number |** 7 
sponsored training 


Range in number of | of States 


nurses whan COT 
j —— Number | Percent 
Tetal....-. 53 6, 194 100. 0 
400 or more____- 12 2, 030 32. 8 
100-399 12 2, 557 41.3 
50-99___ 12 938 15. 1 
Less than 50__. 27 669 10.8 


1 Numbers of nurses trained by these States were 984 
and 1,082. 
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Table 3. Number and percentage of nurses in 
State and local official health agencies who 
have had approved public health nursing edu- 
cation, 5-year intervals, 1940-55 


Nurses with 1 year 

or more of public Rate of 

health nursing panies 
education 


Number 


Year nurses increase 


employed —- seal pil 
. centage 
Number | Percent 
1940____- 9, 347 2, 151 23. 0 
.) a 11, 414 3, 395 29. 7 29. 1 
1950_.... 13, 594 5, 064 37.2 25. 2 
14, 152 5, 969 42. 2 13. 4 


uary 1 had had 1 year or more of public health 
nursing education. 

Although there has been a decrease in Fed- 
eral funds for training, these funds are not the 
only means of providing adequate training for 
public health nurses. The number of collegiate 
schools offering educational programs for the 
preparation of nurses for beginning positions 
in public health increased from 3 in 1947 to 33 
in 1956 (4,5). A few States are exploring the 
use of extension courses from universities with 
approved public health nursing programs as a 
means of improving the training level of cur- 
rently employed nurses. Also, two States have 
obtained funds from their legislatures for the 
training of a limited number of public health 
nursing personnel, and still others plan to re- 
quest such funds. In the 24 States in which uni- 
versities with approved programs of study in 
public health nursing are located, nurses may 
be able to pursue their studies on a part-time 
basis. Greater efforts along these lines, par- 
ticularly the use of extension courses, should 
help to offset the lag in sponsored training. 
However, still other methods of preparing 
nurses for public health work may have to be 
worked out. 

The effect of the decline in sponsored training 
on the qualifications of nurses employed for 
public health work is not readily apparent, but 
a few facts that mayebe indicative can be cited. 
The percentage of nurses in State and local 
public health agencies who have had 1 year or 
more ‘of public health nursing education was 
greater on January 1, 1955, (42.2 percent) than 
it was 2 years earlier (40.5 percent). However, 
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a comparison of the figures for 5-year intervals 
since 1940, in table 3, shows a definite decelera- 
tion in the rate of increase in the percentage of 
nurses with 1 year or more of public health 
nursing education. 


Summary and Conclusions 


Data for an 8-year period, fiscal years 1947 
through 1954, show a steady decrease in the 
number of nurses receiving sponsored full-time 
accredited training since 1949. The decrease 
is more marked for the years 1951 through 1954 
than for 1949 and 1950. Although the num- 
bers of nurses trained were smaller in 1953 
and 1954 than in previous years, the percentage 
of long-term (7 to 12 months) training periods 
increased in both years. 

The number of States not sponsoring any 
training for nurses has increased since 1949. 
In 1949, 4 States did not sponsor training, 
and in 1954, 12 did not. 

As might be expected, there was a wide varia- 
tion among the States in the number of nurses 
trained. 
less than 50 trainees. 
sored 900 or more. 


Twenty-seven States each sponsored 
Two States each spon- 


The States are making some effort to make 
up the loss of Federal funds through State ap- 
propriations and through use of extension 





The increase in the 


courses from universities. 
number of collegiate basic nursing schools ap- 
proved for the preparation of nurses for be- 
ginning positions in public health nursing 1s 
another encouraging sign. 

However, the decided slowing up in the rate 
of increase in the percentage of qualified nurses 
employed by State and local official agencies 
indicates that greater efforts will have to be 
made to offset the lag in sponsored training. 
In addition, ways must be found to extend and 
intensify training efforts at a rate consistent 
with the need to overcome present deficiencies 
and to meet future demands. 
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OVR Appoints Advisers on Training Policy 


The Office of Vocational Rehabilitation has appointed an Advisory 
Committee on Training Policy to help solve the nationwide shortage 


of persons trained to work with the handicapped. 

The training program was established by Public Law 565, 83d 
Congress, in 1954 to increase the available supply of professional per- 
sonnel whose skills are required in the vocational rehabilitation of 


disabled persons. 


In the initial phases of the program, Federal grants have gone to 
educational institutions to help meet part of the cost of establishing 


or expanding curriculums in the shortage fields. 


Grants also have 


been made to individuals in such areas as social work, occupational 


therapy, psychology, nursing, rehabilitation center direction, reha- 
bilitation counseling, medicine, and work with the visually and aurally 


handicapped. 


444 


Public Health Reports 

















Association of Vitamin B, Deficiency 
With Convulsions in Infants 


By E. M. NELSON, Ph.D. 


NE WAY in which the Food and Drug 

Administration protects the consuming 
public is by monitoring the recovery from trade 
channels of any product, food, drug, or device 
that is found unsafe for use. 

In 1953 such a program related to the occur- 
rence of a series of cases of convulsions in in- 
fants that had been maintained on an infant 
food called SMA Liquid Formula (for con- 
venience termed SMA liquid). The Food and 
Drug Administration’s part in correlating the 
observations on these cases and in concluding 
that the condition was the result of a deficiency 
of vitamin Bg, although discussed at a confer- 
ence on vitamin B, in human nutrition (7) and 
referred to by May (2), is not reflected in sev- 
eral other published reports of these cases (3-7). 

Through its inspectors, the Food and Drug 
Administration assembled hospital records of 
a large number of affected infants. After care- 
ful study of these records by its medical and 
scientific staff and consideration of informa- 
tion gained from the manufacturer of the SMA 
liquid, particularly with respect to changes in 
composition of the product, it was possible to 
recognize interrelationships not apparent to the 
pediatricians who attended the individual cases. 

Although at the time a confidential state- 
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ment containing this information was submitted 
to the National Institutes of Health, the Food 
and Nutrition Board, and the Council on Foods 
and Nutrition of the American Medical Asso- 
ciation, it may be well to set forth, for a wider 
audience, the sequence of events that led to a 
recognition of the relation of vitamin B, to 
the infant convulsions. It is hoped that this 
will encourage prompt reporting of any unex- 
plained disease condition that may be related 
to ingestion of a food or use of a drug, thereby 
enabling the Food and Drug Administration 
to take remedial steps at the earliest possible 
stage to safeguard the public. 

Early in December 1952, the Food and Drug 
Administration received a letter from an Ar- 
kansas resident, a trained nurse, whose 3-month- 
old infant had developed convulsive seizures. 
She gave a complete and informative case his- 
tory of her child, who had been fed SMA liquid 
from birth. The attending pediatrician ap- 
parently suspected the condition was asso- 
ciated with SMA liquid because he immediately 
changed the formula to evaporated milk and 
Karo syrup. Complete recovery from the con- 
vulsions resulted from this change. The 
mother then learned of eight similar cases in 
her community, all associated with the use of 
SMA liquid. All of the infants recovered from 
convulsions following a change of formula. 

A short time later the director of the Ar- 
kansas Division of Food and Drug Control dis- 
cussed the problem with our St. Louis district 
office, asking if we had received consumer com- 
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plaints about SMA liquid. The manufactur- 
ing firm, we learned, was aware that the prod- 
uct was associated with infant convulsions. Of 
the 12 cases reported to the firm the majority 
had occurred in Arkansas and northern Texas, 
and the firm attributed the condition to a change 
in mineral content of water used to dilute the 
product for feeding. There had been a severe 
drought in the Arkansas-Texas area, and the at- 
tention of the firm was focused on a possible 
mineral imbalance that might cause the tetany- 
like syndrome. 


Accumulative Evidence 


In investigations during January and Feb- 
ruary of 1953, the Food and Drug Administra- 
tion developed the following facts: 

1. More than 50 cases of so-called SMA con- 
vulsions had occurred. 

2. At this stage the majority of cases had 
been found in the Arkansas-Texas area. 

3. Invariably the sick infants had been fed 
SMA liquid with no vitamin supplements. 
Similar symptoms and physical signs were noted 
in the affected infants. These included hyper- 
irritability (particularly sensitivity to noise), 
diarrhea, and vomiting (frequently projectile), 
followed by convulsive seizures lasting from 
one-half to 5 minutes, and recurring from once 
or twice daily to as many as 11 times daily. 
Rectal temperatures ranged from 99° to 101° F. 

4. ‘The convulsions appeared in infants rang- 
ing in age from a few weeks to nearly 1 year. 

5. The formula for SMA, both powder and 
liquid, had been changed some time prior to 
January 1952 by replacing the coconut oil in 
the fat by palm oil. 

6. All cases of convulsions were traced to the 
new SMA liquid formula by codes containing 
the letters “H” or “I” 

7. In every case reported there was relief 
from the convulsions when the food formula 
was changed. 

8. Nocases of convulsions were reported from 
the use of powdered SMA, which had the same 
basic composition as the liquid. 

9. Sedatives relieved the convulsions some, 
but no other medication was effective. 

10. There was no clue as to the causative agent 
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from chemical examinations of blood and urine 
or from clinical tests or clinical trials. 
11. Samples of the product were found to 


be sterile. 

12. Chemical examination of the product re- 
vealed nothing unusual. 

13. Many of the infants whose case records 
came to our attention had been under the care 
of pediatricians, and thorough studies had not 
established the etiology of the convulsions. 

14. Records of such cases were not found in 
those larger cities where hospitals were sur- 
veyed by food and drug inspectors. 

Late in March 1953, in the Food and Drug 
Administration, the files on this subject were 
referred to the Division of Nutrition for study. 
It was noted that the irritability and convul- 
sive seizures described in the case records re- 
sembled the symptoms in rats from mothers 
on a vitamin B, deficient diet that had been 
observed in the division’s laboratories (8). The 
rapidity of the infants’ response to a change 
in the formula was also characteristic of the 
animals’ recovery from symptoms of deficiency 
with a change to an adequate diet. Such a 
prompt response is not usually observed in the 
treatment of a toxic condition. 

The composition of SMA liquid was also a 
basis for suspecting nutritional deficiency. The 
product was made from skimmed milk to which 
fats, lactose, vitamins A, D, C, B,, B., and 
niacin, and potassium carbonate and ferrous 
sulfate were added. The reduced proportion 
of milk solids was supposed to provide a level 
of protein simulating that of mother’s milk, al- 
though with such modification the amounts of 
water-soluble nutrients of milk, including vita- 
min B,, were similarly reduced. 

Dr. O. L. Kline of the Division of Nutrition 
was the first to associate the symptoms observed 
with vitamin B, deficiency and to offer an ex- 
planation that was in harmony with all of the 
facts developed. That was in March 1953, 
more than 6 months after the first cases oc- 
curred and after 50 or 60 cases had been treated 
by physicians in many areas of the country. 
But if vitamin B, deficiency was the true cause 
of convulsions in the infants, two questions had 
to be answered: First, in what manner could 
the substitution of palm oil for coconut oil 
influence the vitamin B, content of the product 
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or requirements of the infants for this vitamin / 
And second, why should the deficiency occur 
with SMA liquid and not with SMA powder 
which had the same composition ? 


The Solution 


The replacement of coconut oil by palm oil 
in the SMA products was based on the demon- 
stration that this change resulted in stools that, 
in many respects, more nearly simulated the 
stools of breastfed infants. A substantial 
change was also observed in the intestinal flora, 
with a marked increase in numbers of Lacto- 
bacillus bifidus. Obviously, either the popula- 
tion of organisms requiring B, may be increased 
or the population of organisms that produce vi- 
tamin B, reduced as a result of this change in the 
fatty constituents of the product. Three studies 
reported in 1938 show an important relation- 
ship between vitamin B, requirement and the 
fat in the diet with particular reference to the 
nature of the unsaturated fatty acids present 
(9). Witten and Holman (70) have presented 
evidence that in the rat there is a need for 
pyridoxine for the synthesis of the more highly 
unsaturated fatty acids. 

Experiments in our laboratory had indi- 
cated that although pyridoxine hydrochloride is 
stable when autoclaved at 15 pounds pressure 
at a pH of 7, the vitamin B, in natural products 
is reduced substantially by such heat treat- 
ment. Pyridoxal and pyridoxamine, forms of 
vitamin B, that occur in food, are types of com- 
pounds known to react, upon heating, with 
amino acids and sugars to form a complex 
which the animal cannot fully use (7/7, 12). 
SMA liquid is subjected to a process of heat 
sterilization, but SMA powder is not. There- 
fore, the liquid product may be expected to be 
lower in vitamin B, content than the powder. 

In examining SMA liquid for vitamin B, 
content, we were unable to obtain satisfactory 
results because the chemical method in use for 
the examination of pharmaceutical products 
was not applicable to milk products. Attempts 
to produce convulsions or other evidence of 
vitamin B, deficiency in rats were unsuccessful 
since the low protein and high lactose content 
of the product are not adapted to the nutri- 
tional requirements of the rat. 
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More recent analytical evidence has clearly 
demonstrated that SMA liquid contained a 
lower level of vitamin B, than similar liquid 
infant formulas, and less than the amount 
found in the SMA powder. This confirmed 
our suspicion based upon knowledge of the 
composition and effect of processing. 

A careful resurvey of the case records of the 
infants affected showed that in the few instances 
vitamin supplements had been used none of 
them contained vitamin B,. 

The general causes of convulsions in infants 
and the plausibility of the explanation offered 
in this instance were discussed with Dr. Irvin 
Kerlan and Dr. Leo Parmer of the FDA Divi- 
sion of Medicine. This discussion led to the 
referral of some of the case histories to Dr. 
L. Emmet Holt since he and his associates (72) 
had reported studies of vitamin B, deficiency 
in infants. After reviewing these cases, Dr. 
Holt expressed the view that the symptoms de- 
scribed resembled those he had observed. The 
Division of Medicine then urged pediatricians 
to test clinically the effect of pyridoxine hydro- 
chloride in infants showing SMA convulsions 
without changing the feeding formula. 

Early in May investigations of hospital rec- 
ords revealed the occurrence of more than 50 
cases of SMA convulsions in the vicinity of 
Lancaster, Pa. Additional occurrences were 
reported at Walter Reed Hospital in Washing- 
ton, D. C., brought in from widely separated 
Army installations. Also, called to our atten- 
tion were reports of three new cases in areas 
where it was thought the offending product 
had been replaced by a new formula. A more 
effective and complete recall of codes under 
suspicion began on May 15. Two weeks later 
a nationwide check by the Food and Drug Ad- 
ministration to determine the thoroughness of 
this recall indicated that it was reasonably com- 
plete, although there were instances in which 
confusion arose in identifying the codes and 
in which there was some uncertainty about the 
amounts in the hands of individual purchasers. 
More than a million cans of the suspect product 
were removed from the market. 

On May 29 the Food and Drug Administra- 
tion was advised by telephone that Dr. Charles 
D. May of the University of lowa had treated 
an infant showing SMA convulsions by intra- 
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muscular administration of pyridoxine hydro- 
chloride, while maintaining the infant on the 
SMA liquid. The infant recovered completely 
from convulsions. This report was confirmed 
by letter from Dr. May a few days later. Con- 
firming reports from other investigators fol- 
lowed within a short time. With confirmation 
of the relationship of SMA convulsions and 
vitamin B, intake in infants, the manufacturer 
added pyridoxine hydrochloride to the product. 
It appears that several weeks were required for 
complete replacement of old stocks, since we 
learned of a few cases of the illness as late as 
September 1953, even after the palm oil was 
eliminated and the old formula reestablished 
(14). In the succeeding 2 years no additional 
occurrences of convulsions were reported. 

It is significant that the majority of cases of 
infant convulsions occurred in rural areas 
rather than in the larger cities where the large 
proportion of infants are under the care of 
pediatricians. The prevailing practice by many 
pediatricians of supplementing liquid formulas 
with solid foods and vitamin preparations at an 
“urly age may not be followed in some rural 
areas. It is significant, also, that more than a 
hundred cases of vitamin B, deficiency occurred 
in this country before the condition was recog- 
nized as a deficiency disease. 

With constant improvement in food process- 
ing, acceptable methods are needed for deter- 
mining the nutritional adequacy of infant 
foods. For products in which the lactose is 
increased to simulate mother’s milk, the classi- 
cal biological test with the rat is impracticable 
because of intolerance to lactose. 

The Food and Drug Administration is in a 
particularly favorable position to assist public 
health officials and the medical profession in 
bringing under control disease outbreaks or 
unusual reactions that are related in any way 
to the use of foods or drugs. With its investi- 
gational authority and its experienced investi- 
gational staff, facts may be collected without 
delay for review by the medical and scientific 
staff. It would be helpful if there were prompt 
reporting to the Food and Drug Administra- 
tion of occurrences of unexplained disease con- 
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ditions or unusual reactions, particularly where 
association with the use of a particular food or 
In such reports it is very 
helpful to have the complete case history and 
the codes or batch marks of the suspected 


drug is suspected. 


product. 


REFERENCES 


(1) May, C. D.: Vitamin B. in human nutrition. Re- 
port of the Tenth M and R Pediatric Research 
Conference. Chicago, Ill., Nov. 19, 1953. Co- 
lumbus, Ohio, M and R Laboratories, 1954, 
59 pp. 

(2) May, C. D.: Vitamin B, in human nutrition: A 
critique and an object lesson. Pediatrics 14: 
269-279 (1954). 

(3) Gyorgy, P.: Vitamin Be in human nutrition—An 
Editorial. J. Clin. Nutrition 2:44 (1954). 
Molony, C. J., and Parmalee, A. H.: Convulsions 
in young infants as a result of pyridoxine 

(vitamin Be) deficiency. J. A. M. A. 154: 405 
(1954). 
(5) Coursin, D. B.: Convulsive seizures in infants 


~ 


with pyridoxine-deticient diet. J. A.M. A. 154: 
406-408 (1954). 

(6) Glassford, H.: The case of the missing By. To- 

day’s Health 32: 26-28 (1954). 

7) Vitamin Be, deficiency and convulsions in infants. 
What’s New, No. 186. North Chicago, Ill., Ab- 
bott Laboratories, 1954. 

Daniel, E. P., Kline, O. L., and Tolle, C. D.: A 
convulsive syndrome in young rats associated 
with pyridoxine deficiency. J. Nutrition 23: 
205-216 (1942). 

(9) Lipid metabolism: The relation of vitamins to 
the metabolism of neutral fat. Ann. Rey. 
siochem. 8: 2387 (1939). 

(10) Witten, P. W., and Holman, R. T.: Polyethenoid 
fatty acid metabolism. VI. Effect of pyri- 
doxine on essential fatty acid conversions. 
Arch. Biochem. Biophys. 41: 266-271 (1952). 

(7/1) Friedman, L., and Kline, O. L.: The amino acid 
sugar reaction. J. Biol. Chem. 184: 599-606 
(1950). 

(1/2) Friedman, L., and Kline, O. L.: The relation of 
the amino acid sugar reaction to the nutritive 
value of protein hydrolysates. J. Nutrition 
40: 295-308 (1950). 

(13) Snyderman, 8S. E., Holt, L. E., Jr., Carretero, R., 
and Jacobs, K.: Pyridoxine deficiency in the 
human infant. J. Clin. Nutrition 1: 200- 
207 (1953). 

(14) U. 8S. National Office of Vital Statistics: Com- 
municable disease summary. Washington, 
D. C., The Office, 1953, p. 3. 


x 


Public Health Reports 


I ent hihace 























/ 


Vo 












AIC CD AS 














PHS films 





Embryonated Egg 
Techniques for 
Virus Studies 


35 mm. Filmstrip, black and white, 
sound, 11 minutes, 59 frames, 1955. 


Audience: Trainees in virology techniques, 
virus laboratory directors, and tech- 
nicians. 

Available: Loan—Public Health Service 
Communicable Disease Center, 50 7th 
St. NE., Atlanta 23, Ga. .Purchase— 
United World Films, Inc., 1445 Park 
Avenue, New York 29, N. Y. 
Serving as an introduction to em- 

bryonated egg methods for isolating 


Viruses in virus laboratories, public 





Inoculation of chorio-allantoic 


membrane. 
health laboratories, and medical 
schools, this filmstrip illustrates 


several egg inoculating and harvest- 
ing techniques. 





Harvesting allantoic fluid. 
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EMBRYO 
AMNIOTIC CAVITY 
AMNIOTIC MEMBRANE 


Anatomy of embryonated egg. 


Applications of these processes to 
the yolk sac, allantoic fluid, chorio- 
allantoic membrane, and amniotic 
cavity are pictured. Both the “win- 
dow” and the direct procedure for 
inoculating the amniotic cavity are 
shown. 


Disaster Aid—Public 
Health Aspects 


16 mm. Film, black and white, sound, 
11 minutes, 1955. 


Audience: Health officers, sanitarians, and 
sanitary engineers on emergency 
sanitation. 


Available: Loan—Public Health Service, 
Communicable Disease Center, 50 7th 
St., NE., Atlanta 23, Ga. Purchase— 
United World Films, Inc., 1445 Park 
Avenue, New York 29, N. Y. 


Designed to methods 
used to solve health problems created 
by natural disasters, this film de- 


show the 





Emergency immunization carried 
out as a flood relief measure. 


picts work carried out by the Com- 
municable Disease Center and other 
disaster relief agencies during flood 
conditions. 

It documents the efforts of local, 
State, and Federal health agencies 





and emphasizes the distinct role of 
each in combating the dangers to 
public health arising from an actual 
flood situation. 





Mobile water purification unit 
for disaster relief. 


A Plant Health Program 


35 mm. Filmstrip, sound, black and white. 
14 minutes, 54 frames. 1955. 


Audience: Health department personnel, 
physicians, nurses, management, and 
labor. 


Available: Loan—State health depart- 
ments; Public Health Service regional 
offices; and Occupational Health Pro- 
gram, Public Health Service, U. S. De- 
partment of Health, Education, and 
Welfare, Washington 25, D. C.  Pur- 
chase—United World Films, Inc., 1445 
Park Avenue, New York 29, N. Y. 


Interest in employee health pro- 
grams is greater than ever before, 
and such programs are being de- 
veloped in increasing numbers. 

Management, labor, and the health 
professions are all affected, directly 
or indirectly, by 
Financed by management, employee 


this development. 


health services are provided at, or 
through, the place of work. More 
and more, they are being recognized 
as an indispensable means of keep- 
ing the worker healthy and on the 


job. 


This filmstrip tells the story be- 
hind employee health services. By 
taking the viewer to a printing plant 
in Louisville, Ky., to watch an em- 
ployee health program in operation, 
it helps to answer such questions as: 
Why are employee health programs 
What 
What do 


services 


they 


being established? 


do they provide? 


accomplish ? 





Protect Your Family Against Poisoning 


By IRVIN KERLAN, M.D. 


ORBIDITY and mortality statistics re- 

veal a high frequency of poisoning from 
accidental ingestion and other types of misuse 
of drugs and household chemicals by young 
children. Parents need to know more about 
how to protect their families from such acci- 
dents. 

The prevention of accidental poisoning in the 
home has been an active undertaking of the 
American Academy of Pediatrics Committee 
on Accident Prevention, the American Medical 
Association Committee on Toxicology, and the 
American Public Health Association Subcom- 
mittee on Chemical Poisons. 

Government representatives of the Public 
Health Service, the Food and Drug Adminis- 
tration, and the Agricultural Research Service 
of the United States Department of Agricul- 
ture are members of the committees. The Na- 
tional Safety Council, the American Red Cross, 
pharmaceutical organizations, drug manufac- 
turers, medical societies, health departments, 
insurance companies, and others concerned with 
the safe distribution of drugs are also engaged 
in averting misuse of drugs and household 





Dr. Kerlan, the author of “Protect Your Family 
Against Poisoning,” is associate medical director, 
Food and Drug Administration, Department of 
Health, Education, and Welfare. The photographs 
on the opposite page are provided through the 
courtesy of Dr. Charles M. Cameron, Jr., associate 
professor of public health administration, University 
of North Carolina School of Public Health. The 


pictures are of his own children. 
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chemicals through label warnings, directions, 
special packaging, and educational programs. 

Although gains are to be expected through 
special educational efforts and informative 
labeling of drugs and economic and caustic 
poisons, further progress can be made through 
a leaflet which may be prominently placed in 
the bathroom or kitchen where it will serve to 
remind the family how to safeguard the daily 
handling and storing of the many potentially 
harmful substances so prevalent in the home. 

This thought led to the publication of “Pro- 
tect Your Family Against Poisoning” as a pilot 
project of the Food and Drug Administration 
to encourage use of the pamphlet by health 
groups, food and drug manufacturers and dis- 
tributors, leaders in safety education, and pub- 
lishers, in reaching persons in the home. The 
Administration will gladly grant permission 
for reprinting the circular. 

Almost all 10,000 copies of the circular 
printed in November 1955 have been distrib- 
uted. The leaflet has received many commen- 
dations for its practical usefulness. So far, 
it has been reproduced or cited in a number of 
health journals and pharmaceutical publica- 
tions. It has been presented on radio and tele- 
vision shows and mentioned in speeches by gov- 
ernment officials. The National Safety Coun- 
cil has reprinted the pamphlet and so have 
State, county, and city health departments. 

Through the reprinting by one pharmaceuti- 
cal wholesaler in its safety booklet, 1,250,000 
copies will become available. An estimated 
half million copies have already been printed 
by FDC Reports and FDC Drug Letter for dis- 
tribution by retail druggists to their customers. 
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Beneath the kitchen sink may be a handy 
place for storage, but it’s also within reach 
of busy little hands. “Protect Your Family 
Against Poisoning’ reminds us to keep all 
drugs, poisons, and other household chemicals 
out of reach of children and away from foods 
... to safeguard brightly colored capsules 
and tablets that look like candy ... to warn 
youngsters not to eat or drink any drugs and 
chemicals they find. 


Turn to next page for tert of leaflet. 
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Text of Pamphlet on Poisoning 


Keep this where you will see it often. 


e In the event cf an accident, immediately call 
a physician cr the nearest hospital. 

e Keep all drugs, poisons, and other household 
chemicals out of the reach of children and away 
from food. 


e Lock up all dangerous substances. 


e Do not store poisonous or inflammable substances 
(kerosene, gasoline, rat poisons, and so on) in food 
or beverage containers. 


e Read all labels and carefully follow “caution” 
statements. Even if a chemical is not labeled 
““poison,”’ incorrect use may be dangerous. 


e Do not eat or serve foods which smell or look 
abnormal and remember that they may poison 
household and farm animals. 


e Be sure all poisons are clearly marked. This 
can be done by sealing with adhesive tape or using 
a special marker. 


e When you throw away drugs or hazardous 
materials be sure the contents cannot be reached 
by children or pets. 


e Warn small children not to eat or drink drugs, 
chemicals, plants, or berries they find, without your 


permission. Insist on this. 


e Use cleaning fluids with adequate ventilation 
only, and avoid breathing vapors. 


e Protect your skin and eyes when using insect 
poisons, weed killers, solvents, and cleaning agents. 
Be sure to wash thoroughly after use of such things 
and promptly remove contaminated clothing. 


e Do not allow food or food utensils to become 
contaminated when using insect sprays, aerosol 
mists, rat poisons, weed killers, or cleaning agents. 


e Do not take or give medicine in the dark. Be 
sure you can clearly read the label on the con- 
tainer. 

e When measuring drugs give it your full attention. 
Give infants and young children drugs only as 
directed by your physician. 

e Before measuring liquid medicine always shake 
the bottle thoroughly. 


e Safeguard tablets which are candied, flavored 
or colored, since children eat them like candy. 


e Do not take medicine from an unlabeled bottle— 
transparent tape over the label will protect it. 


e Date all drug supplies when you buy them. 


e Weed out the left-overs regularly from your 
medicine chest—especially any prescription drug 
that your physician ordered for a partigulor illness. 


e Use a prescription drug only for the patient for 
whom the physician ordered it. 


e Read all directions and caution statements on 
the drug label each time you plan to use it. 
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Local health departments in California are increasing their services 
and activities to meet the needs of the chronically ill in their 


communities. 


California’s Chronic Disease Activities 


By LESTER BRESLOW, M.D., M.P.H., NANCY OTT, M.P.H., and VIVIAN CHIN, B.S. 


N 1950, the California Conference of Local 

Health Officers adopted in principle a 
guide, Chronic Disease Control Program in 
Local Health Departments. This guide de- 
fined some chronic disease control activities 
which local health departments might incorpo- 
rate into their regular programs. Suggested 
activities in control of cancer, heart disease, 
diabetes, obesity, crippling conditions, and 
chronic alcoholism were listed. For each of 
these categories, items were suggested which 
“can be incorporated into most current pro- 
grams,” and which “could be added to many 
current programs.” 

By 1953, interest in this new area of public 
health endeavor had developed to the point that 
the conference requested the California State 
Department of Public Health to survey current 
local health department activities in the field. 
The bureau of chronic diseases undertook this 
task during the first 6 months of 1954, in coop- 
eration with the department’s consultants in 
the several public health specialties—health 
education, laboratories, nutrition, public health 
nursing, records and statistics, and social serv- 





Dr. Breslow is chief, Miss Ott is health education 
consultant, and Miss Chin is assistant public health 
analyst, bureau of chronic diseases, California State 
Department of Public Health, Berkeley, Calif. Dr. 
Breslow is also chairman, Subcommittee on Chronic 
Disease and Rehabilitation, Committee on Adminis- 
trative Practice, American Public Health Association. 
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ice—which most closely pertain to chronic dis- 
ease control. Advice and assistance were also 
obtained from a committee of the conference 
of local health officers, and from the division 
of local health services in the State health 
department. 

A form was designed to obtain information 
on (a) general activities (special studies and 
projects in the chronic disease field, liaison with 
voluntary health agencies, participation in de- 
velopment of community services for chronic 
illness) ; (0) case-finding services for chronic 
disease; and (¢) activities in the six special 
public health fields mentioned above. These 
three categories included 45 separate items. 

The information was obtained in two ways. 
In some instances, individual consultants of the 
State health department gathered data from 
the local health departments in the course of 
their regular visits. In about half the depart- 
ments, the data were obtained in a group con- 
ference, in which the consultants met with the 
local health officer and his staff, at the request 
of the health officer. In each case, a physician 
from the State health department recorded the 
information in the first two categories—general 
activities and case-finding services. A depart- 
mentwide meeting of the local health depart- 
ment was devoted to this survey in several 
counties. 

The survey covered 49 of California’s 52 
full-time health departments. For local rea- 
sons, such as temporary absence of the health 
officer, the information was not obtained for 
three departments. A summary of the data 
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supplied by the 49 departments for each major 
section of the questionnaire follows. 


General Activities 


Nineteen local health departments reported 
that they had carried out special projects in 
the chronic disease field during the past 5 years. 
These included multiphasic screening, special 
cancer studies, bedside nursing care for the 
chronically ill, education on health aspects of 
aging, and studies of the need for chronic dis- 
ase hospitals, sheltered workshops, and other 
facilities. 

Most departments maintain close liaison with 
the county chapters of the American Heart As- 
sociation, American Cancer Society, and other 
voluntary health organizations active in the 
field of chronic disease. Usually the health 
officer, the director of public health nursing, the 
health educator, or other members of the staff 
serve on boards or committees of these organiza- 
tions, thus aiding in the planning and develop- 
ment of a communitywide attack on chronic 
illness problems. 

About two-thirds of the 49 departments in- 
dicated that they have taken leadership or 
joined with other organizations in promoting 
community services important in the control of 
chronic disease—for example, rehabilitation 
services, casework and housekeeping services, 
resources for the treatment of alcoholism, and 
tumor clinics. The health officer in one county 
took the leadership in getting a new wing for 
chronically ill patients at the county hospital, 
and he meets regularly with the county hospital 
staff to consider problems of the chronically ill. 

Most departments maintain in some form cur- 
rent information on services for the chronically 
ill available in the community, for use of de- 
partment staff members. As yet, however, 
little has been done in the way of organized 
staff education (in local departments) on 
chronic disease control, or in staff participation 
in planning such education. 


Case-Finding Services 


California’s local health departments each 
year provide some type of clinical services to 
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several hundred thousand persons, including 
both children and adults. Many of these de- 
partments reported that they were taking addi- 
tional advantage of these services for the detec- 
tion of chronic disease, thus getting patients 
under care early and minimizing the likelihood 
of disability or premature death. Opportuni- 
ties for such case finding have been recognized 
in conjunction with the usual venereal disease, 
maternity, child health, and preemployment 
clinies and as an adjunct to such established 
activities as tuberculosis case finding. A few 
departments have also carried on special chronic 
disease case finding. 

The survey showed that 16 departments have 
included, or are including as part of their clini- 
‘al services, one or more tests for the detection 
of such chronic conditions as diabetes, cancer, 
and heart disease. Also, in the course of their 
regular services, they are observing and counsel- 
ing patients regarding obesity. One local de- 
partment reported blood sugar screening on all 
venereal disease patients. Approximately 20 
departments conduct maternity clinics and rou- 
tinely run urine sugar tests on patients; thus, 
they have an opportunity in diabetes detection. 
Another department does a cytology test for 
cancer on its clinic patients and is also carrying 
on a cooperative program of such screening with 
the county hospital. Arrangements have been 
made in this program to include women attend- 
ing obstetrics and gynecology clinics and those 
entering the county rehabilitation center, as well 
as health department staff members who wish 
to participate. When abnormalities are found, 
the patients are referred to their own physicians 
or to the county hospital, as appropriate, for 
followup diagnostic examinations and care. 

According to reports received, over two-thirds 
of the local departments conduct some chest 
X-ray screening service. Although this is pri- 
marily for tuberculosis, case finding for lung 
cancer and heart disease is also done. In many 
instances, lung cancer suspects are called back 
for secondary films and are followed as in- 
tensively as tuberculosis suspects. Heart dis- 
ease suspected from chest X-ray films generally 
receives less attention; only about one-third of 
the departments call such patients back for sec- 
ondary films. Usually the patients receive only 
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a letter indicating the desirability of seeing a 
physician. 

Six departments have carried on chronic dis- 
ease case finding by means of multiphasic 
screening programs, ordinarily in cooperation 
with voluntary health organizations and county 
medical associations. Several others have en- 
gaged in some organized case-finding services 
for cancer, heart disease, diabetes, or other 
chronic diseases as separate conditions. 


Records and Statistics 


Only about one-third of California’s local 
health departments include statistical personnel 
on the staff. However, most departments do 
prepare chronic disease mortality data for use 
in annual reports, monthly bulletins, and talks 
by physicians and others. Morbidity data con- 
cerning chronic diseases are scanty. In a few 
instances, departments indicated that they have 
prepared reports concerning nursing, case find- 
ing, or other services for chronic disease. Ap- 
proximately 40 departments reported that they 
assist hospitals and other agencies in the follow- 
up of cancer patients or other chronically ill 
patients at least through search of death cer- 
tificates and other health department records. 
Some also provide occasional statistical services 
to other agencies studying chronic disease in the 
community. 


Public Health Nursing Service 


Reports from the local departments indicate 
that in practically all local health jurisdictions 
in California nursing service has become a 
“cveneralized service,” with attention to the en- 
tire household, not just to the sick child or the 
tuberculosis suspect. The public health nurse 
in her home visits is usually aware of possible 
chronic disease in family members and offers 
help in making use of available screening serv- 
Often she 
encourages regular physical examinations and 


ices and other community resources. 


makes suggestions on home safety. 

Public health nurses in local health depart- 
ment clinics are alert to the possibility of 
chronic disease, noting obesity and other signs 
which may indicate need for attention. In the 
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schools, the nurses often orient teachers to the 
possible significance of overweight and provide 
educational materials for school personnel and 
students on cancer, heart disease, diabetes, and 
other chronic diseases. When, in community 
contacts, they are asked for suggestions for 
meetings of various groups, many public health 
nurses arrange for use of educational films and 
other resources on chronic disease supplied by 
the local health department. 

Two local health departments reported that 
they give bedside care upon request, with no re- 
strictions. Seven other departments noted that 
they provide some degree of bedside nursing 
care for the chronically ill, beyond demonstra- 
tion teaching. 

Answers to questions about followup of pa- 
tients showed that, in general, public health 
nurses were giving more attention to polio- 
myelitis patients than to patients who have 
rheumatic fever and other chronic diseases. 

The majority of public health nurses in the 
State now have access to and utilize other spe- 
cialties important to adequate care of patients 
with chronic illness, for example, social work, 
nutrition, physical and occupational therapy, 
rehabilitation, and psychiatry. 


Social Service 


Nine of the surveyed health departments in- 
clude social workers as members of the staff. In 
addition, most departments state that they 
utilize social service consultation from other 
agencies, both those in the community and from 
the State health department. Wide variation 
was reported in resources for referral. The 
urban areas usually have access to many public 
and private agencies, and the less populated 
areas sometimes have only the county welfare 
department as a resource. 

According to reports received, every health 
department takes some responsibility for help- 
ing chronically ill persons obtain financial, 
medical, rehabilitation, and casework assistance. 
During a multiphasic survey in one of these 
local health departments, the medical social 
worker met several times with a group of obese 
patients to help them discuss some of their prob- 
lems in staying on diets. The social workers 
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in another department offered individual help 
to chest clinic patients who were potential 
‘ardiac or cancer patients to assist them in seek- 
ing care elsewhere and in making use of re- 
sources available to them. Only a few depart- 
ments provide social services directly to pa- 
tients; generally, health department staff mem- 
bers refer patients with such problems to other 
community resources. Although each health 
department did not specifically indicate its pro- 
cedure, nine noted that they follow up either 
with the patient or the agency to determine 
whether the patient received the service for 
which he was referred. 


Nutrition Service 


Only 6 of the 49 local health departments re- 
ported nutritionists as members of the staff, 
but most departments avail themselves of nutri- 
tion consultation from the State health depart- 
ment and from other local agencies. 

Local health department staff members 
(usually the nutritionist or public health nurse) 
are sometimes called upon to interpret special 
diets prescribed by physicians for patients with 
diabetes, cardiovascular disease, and obesity. 
They also appear to be aware of the diet policies 
of other public agencies, such as welfare depart- 
ments and county hospitals. 

Only one health department reported having 
sponsored a course on nutrition in diabetes. 
However, seven departments stated that their 
public health nurses are working with groups 
of school children on weight control. In four 
agencies, nutritionists or public health nurses 
have been serving as group leaders with groups 
of obese adults. In five instances, weight- 
control groups have started among the staff 
members of the health departments themselves. 
Weight-control education on a group basis has 
progressed almost exclusively in urban areas. 

Several departments have arranged for nu- 
trition consultation to institutions caring for 
the chronically ill, either by local staff mem- 
bers or from the State health department. 

In one department, the nutrition consultant 
conducted an education program for the nurs- 
ing staff on the nutritional aspects of chronic 
disease, covering problems in diabetes, rheu- 
matic fever, adult health, and obesity. One 
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interesting method of staff education has been 
the preparation of low-calorie luncheons by the 
nurses for the whole department, with super- 
vision by the staff nutritionist. 


Health Education 


In 22 of the surveyed agencies, health edu- 
‘ators are members of the staff. 

Practically all health departments provide 
and distribute some chronic disease educational 
materials to community agencies, schools and 
colleges, clinics, and other appropriate groups. 
Several have participated in exhibits on chronic 
disease, for example, at county fairs. Some 
health departments indicated that they pro- 
vide assistance to schools and colleges in plan- 
ning a curriculum concerned with chronic 
disease. 

About half of the local health departments 
report staff participation in providing for the 
community some type of group learning ex- 
periences related to chronic disease. Eleven 
departments have given assistance with pro- 
grams on chronic disease to other agencies and 
community groups. For example, one depart- 
ment aided the county medical society with a 
special diabetes program designed to reach 
men’s groups. Another worked with the local 
chapter of the American Cancer Society in de- 
veloping a group discussion program for agri- 
cultural workers. A third assisted the county 
branch of the American Heart Association in 
putting on a symposium on heart disease. In 
another county, the health department pro- 
vided assistance to the adult education division 
of the county schools and other groups in de- 
veloping and carrying out a course on problems 
of aging. 

In addition to the liaison that most depart- 
ments maintain with county chapters of the 
American Cancer Society, one department re- 
ported that it carries out regular joint planning 
of educational activities with the local society. 
These include inservice education for public 
health nurses serving county schools, in the 
use of approved cancer education kits as teacher 
resources. Another department reports hav- 
ing discussed cancer and some other chronic 
(liseases at joint staff meetings with the county 
schools curriculum committee, The health de- 
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partment staff in one county works regularly 
with the Aging Committee of the County Wel- 


fare Council. 


Laboratory Services 


For the most part, laboratory services are 
available only to patients coming to health de- 
partment clinics for tuberculosis, rheumatic 
fever, or prenatal care, and for civil service 
employment examinations and the like. These 
services generally include urinalysis, blood 
sugar determination, hemoglobin determina- 
tion, and blood counts. A few departments 
provide only certain clinical laboratory services, 
which are usually furnished by department con- 
tract with an outside clinical laboratory. 

Seven health department laboratories re- 
ported that they provide a variety of clinical 
procedures, such as antistreptolysin titers and 
sedimentation rates. In 3 others, these services 
are provided by the department jointly with 
the county hospital; in 8, the laboratory work 
is done entirely by the county hospital, private 
clinical laboratories, or a combination of both. 

One interesting development is a cytology 
screening service for cervical cancer which is 
operated by a county health department labora- 
tory primarily for patients in county hospital 
clinics. Two other departments provide blood 
sugar screening for detection of diabetes. Some 
of the larger departments which have respon- 
sibility for rheumatic fever services utilize 
electrocardiograms. In a few instances, these 
are used also in preemployment examinations 
for civil service personnel. Several of the local 
health department laboratories have been in- 
volved in multiphasic screening programs. 

Ten departments reported that they have been 
consulting with county medical societies and 
other professional groups to develop technical 
mechanisms for chronic disease detection. 


Summary 


A majority of the local health departments 
in California which took part in a survey of 
current activities in 1954 stated that they had 
done one or more of the following: carried out 
special projects in chronic disease control; 
maintained close liaison with voluntary organi- 
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zations active in this field; and either taken 
leadership or joined with other groups in pro- 
moting community services for the chronically 
ill. Although there had not been much special 
chronic disease case-finding effort at the time 
of the survey, local health departments were 
beginning to take advantage of their regular 
clinics for this purpose. Public health labora- 
tory work is also being redirected to cope with 
growing problems in chronic disease. Forty 
of the forty-nine departments indicated that 
their records and statistics personnel assist hos- 
pitals and other agencies in followup of cancer 
or other chronically ill patients through search 
of death certificates and other health depart- 
ment records. 

In the past, health department nurses have 
generally limited their activity in the field of 
bedside care to demonstration services. The 
intent has been to train a responsible member 
of the family to continue it. Recently, several 
factors appear to be forcing a change in this 
policy: smaller families and household sep- 
aration of the generations; the need for close 
supervision in certain forms of therapy for 
chronic disease, such as the administration of 
drugs; and increasing public pressure for home 
rare of long-term illness as an alternative to 
institutional care. Of all direct services to 
chronically ill patients, bedside nursing care 
now appears to be attracting the greatest at- 
tention on the part of public health admin- 
istrators. Administrators of public health 
nursing services are actively considering the 
extent to which public health nurses should 
provide bedside nursing care in the home. 

In the rural areas of the State particularly, 
the full range of social services needed for the 
care of chronic illness was often not available. 
However, in addition to joint work with volun- 
tary organizations, there appears to be a trend 
toward closer collaboration among health de- 
partments, county hospitals, and welfare de- 
partments in meeting the needs of patients with 
chronic disease. 

In recent years, nutritionists have given par- 
ticular attention to group teaching for patients 
with diabetes or obesity. It also appears that 
nutrition information is increasingly being in- 
corporated into the regular educational services 





of health departments in California, with use 
being made of films, printed materials, and 
dlemonstrations. 

This survey, in addition to bringing in the 
information, served an immediate educational 
function. It focused the attention of hundreds 
of public health workers throughout the State 
on things that were being done and things that 
could be done for chronic disease control. 

The information compiled and presented in 
this report is that furnished to the consultants 
of the California State Department of Public 


Health by the health officers and members of 
their staffs. It indicates, from an overall view- 
point, that health department services and ac- 
tivities for chronic disease control in California, 
while not extensive, are increasing. Although 
no one department is carrying out a compre- 


hensive program for the prevention and control 
of chronic disease, and in some agencies little 
or no attention is being given to this field, the 
trend seems clear—a gradual reorientation of 
public health services to meet the needs of the 
chronically ill. 
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One of several integrated studies of physiological fluoride effects, 
this series of tests explored the toxic effects in animals as a basis for 


studies in man. 


The tests demonstrated that an appreciable amount 


of fluoride is necessary to produce deleterious effects. 


Acute and Subacute Toxicity Studies 


of Sodium Fluoride in Animals 


By NICHOLAS C. LEONE, M.D., ERVING F. GEEVER, M.D., and NEIL C. MORAN, M.D. 


URRENT 
fluoride required to produce toxic effects 
in man is derived principally from suicidal or 
accidental poisonings (7-5). Since the exact 
doses ingesied and absorbed are unknown, in- 
terpretation of the relationship between clinico- 
pathological findings and dosage is difficult. 
The lack of reliable methods for determining 
minute blood fluoride levels adds to the diffi- 
culty of evaluation. 
With the more widespread use of fluorides 


knowledge of the dosage of 


in industry, in agriculture, and in the home, 
there is need for additional evaluation of acute 
fluoride effects. Whereas some information is 
available concerning chronic toxicity, there is 
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less concerning the acute toxic effects in man 
and animals, 

The present study was undertaken to obtain 
data on the acute and subacute physiological 
and pathological effects of intravenously and 
orally administered sodium fluoride in animals. 
It was also undertaken to determine the safe 
limits of intravenous administration as an aid 
to the study of fluoride excretion in man. 


Methods 


Two types of animals, dogs and mice, were 
used in the experiments. 

The 27 dogs tested were unanesthetized mon- 
grels of both sexes, weighing from 7 to 10 kilo- 
grams. For convenience the dogs were sep- 
arated into five groups as follows: 

Group 1. Five dogs were used for the deter- 
mination of the acute lethal dose by continu- 
ous infusion to the point of death, using a cali- 
brated infusion pump. 

Group 2. Nine animals were given sodium 
fluoride in selected fractions of the acute lethal 
dose (with the same technique and infusion rate 
as in group 1) and observed for varying periods. 

Group 3. Two dogs were given daily in- 
travenous injections of sodium fluoride for 23 


days. 








Table 1. Summary of fluoride effects in dogs 


Rate of 
intrave- 
nous in- 
fusion ! 


Dose of 


Dog group fluoride ! 


mg./kg. mg./min- 

ute 
Group 1_- y 7 4 : 
Group 2 é a : : 
Group 2 se! 15 5. 4 
Group 3. — 5 4] 


! Doses expressed as fluoride ion. 
‘ Single intravenous injection given daily for 23 days. 


Group 4. Four animals were given sodium 
fluoride in single doses by mouth. 

Seven untreated dogs were sacri- 
ficed by exsanguination to provide normal con- 
trol material for the pathological anatomy 
studies. 


Group }. 


Under local anesthesia, the femoral artery and 
vein of the dogs in groups 1 and 2 were can- 
nulated for recording arterial pressure and for 
intravenous infusion. Blood pressure was re- 
corded with an Anderson glass capsule manom- 
eter (6). 
grams were recorded by routine methods. In 
all groups, pupil size and reactivity, tendon re- 
flexes, emesis, defecation, urination, and other 


Respiratory rates and electrocardio- 


significant behavioral and neurological changes 
in the animals were also observed. In groups 
1, 2, and 4, blood was taken before and after 
administration of sodium fluoride for the de- 
termination of serum calcium. 

The term “acute lethal dose,” as used through- 
out, refers to that dose at which death occurred 
as the result of continuous intravenous infu- 
sion (group 1). The term “subacute lethal 
dose” arbitrarily applies to that dose of fluo- 
ride causing death one or more hours follow- 
ing administration (group 2). 

A sterile, pyrogen-free solution of sodium 
fluoride (10 mg. of F ion per ml.) was used 
for intravenous administration; sodium fluo- 
ride powder was used for oral administration. 
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2 Mean of 4 dogs. 


Average Number 
body Number | of spon- Suveiual thee 
weight of dogs taneous 
(kg.) deaths 
8 9 f 4 4 | 59-64 minutes.’ 
co oe l 1 | 219 minutes.’ 
5 3 | 1, 18, and 31 hours. 
9 1 {3 hours. 
9. 3 a 7 days (8S). 
| (36 hours (S). 
\ 4 0 |,7 days (S). 
116 days (S, 2 dogs). 
4.9 2 0 | 23 days (S). 


S= Sacrificed. 


All doses are expressed in terms of the fluoride 
ion. 

Necropsy was performed as soon after death 
as possible, in most instances immediately. 
Animals that did not die as a direct result of 
administered fluorides were sacrificed by ex- 
sanguination following sodium pentobarbital 
anesthesia. Necropsy was not performed on 
the animals that received fluoride by mouth. 
Tissues were fixed in 10 percent formalin for 
microscopic examination, and routine methods 
of tissue preparation, paraffin embedding, and 
hematoxylin and eosin stains were employed. 
Special fat stains using oil red O-hemalum and 


Table 2. Emetic, cardiotoxic, and lethal doses 
of sodium fluoride during continuous intra- 
venous infusion of group 1 dogs 


Dose ! at which 





Ex , eeens poe ee 
uxperiment | ECG 
dog No. Emesis |Arrhyth-| Death | ~* t 
oc- miasap-| oc- oe 
curred | peared curred | 
I | 198] 29.4 | 36.0 | Asystole. 
2 | 208) 30.7 36. 6 | Asystole. 
3 | 20.5] 336] 368] VF. 
4 17.6) 287); 346) VF 
Mean 19.7 | 30.6 36. 0 | 








' Doses expressed as milligrams of fluoride ion per 
kilogram. All animals infused at a rate of 5.4 mg. per 
minute. 


VF denotes ventricular fibrillation. 
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3 Death occurred during continuous infusion. 
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Nile blue were made on renal tissue from 7 
controls and 11 fluoride-treated dogs from 
groups 1, 2 and 3. 

For mice the oral and intravenous lethal doses 
(LD,.) were determined by using fasted, male, 
white mice of uniform weight (10 grams). 
Each dose level was evaluated in groups of 10 
or more mice. The LDs was calculated by the 
method of Litchfield and Wilcoxon (7). The 
arbitrary end point was 24 hours after admin- 
istration. 


Physiological Effects in Dogs 
Group 1 


Four dogs were given sodium fluoride by con- 
tinuous infusion at a rate of 5.4 mg. of fluoride 


ion per minute to death. The mean acute lethal 


dose was 36.0+0.5 mg./kg. (tables 1 and 2). 
An additional animal was infused at a rate of 
1.1 mg. per minute to a lethal dose of 31 mg./kg. 
but is not included in the calculation of the 
mean acute lethal dose because of the difference 
in infusion rate. 

No significant change in arterial blood pres- 
sure occurred until an average dose of 15 mg./ 
kg. was reached. Beyond this point there was 
a moderate decrease in pulse pressure. From 
20 to 30 mg./kg. there was a moderate fall in 
systolic and diastolic pressure, after which a 
rapid, progressive fall of blood pressure oc- 
curred (fig. 1). 

Little change in mean heart rate was noted 
at low doses; however, after 20 mg./kg. had 
been given, there was a progressive decline in 
rate to zero at death (fig. 1). 

Consistent electrocardiographic changes did 


Figure 1. Respiratory and cardiovascular effects of sodium fluoride administration to group 1 dogs. 
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not appear until a mean dose of 30.6 mg./kg. 
was reached, when there was conversion in 
every dog to atrioventricular nodal or ventricu- 
lar rhythm. The terminal cardiac event was 
either ventricular fibrillation or asystole (table 
2). Occasional changes in the amplitude and 
direction of the T waves and S—-T segments were 
noted before loss of sinus rhythm but were not 
consistent. Durations of PR, QRS, and QT 
intervals did not change until abnormal rhythms 
occurred. Figure 2 illustrates the electro- 
cardiographic tracings of a representative 
experiment. 

On necropsy the hearts were usually found 
in systolic contracture. When arrested in 
diastole, slight mechanical stimulation of the 
heart induced contracture. 

Average respiratory rates did not change ap- 
preciably until a dose of about 20 mg./kg. was 
reached, when an increase occurred. From 30 
mg./kg. to the lethal dose, a progressive depres- 
sion of rate was observed (fig. 1) as also was 
amplitude. In most of the animals there were 
frequent short periods of tachypnea, often oc- 
curring during the phase of central nervous 
system depression. 

Depression of the central nervous system 
progressing to coma appeared in all group 1 
animals at doses of from 23 to 31 mg./kg. Pu- 
pil size and reflex response to light were un- 
affected until moderately severe central depres- 
sion developed. At that stage dilation and 
hypoactive reflexes were noted. Terminally, 
maximal dilation and areflexia of the pupils oc- 
curred. The corneal reflex persisted until the 
period immediately prior to death. Depression 
of tendon reflexes paralled the central depres- 
sion. Convulsions were not observed in the 
animals of this group in which the infusion rate 
was fast. However, in the one case with a 
slower infusion rate, a stage of neuromuscular 
hyperexcitability was prominent in the dose 
range of from 22 to 25 mg./kg. Characteris- 
tic of this phase were hyperactive tendon re- 
flexes with clonus, tonic convulsions, and muscle 
fasciculations. This stage merged into the com- 
atose state described in other animals. 

Emesis and defecation were consistent effects 
with a mean emetic dose of 19.7+0.8 mg./ 
kg. (table 2). Defecation usually occurred 
shortly before or immediately after emesis. 
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Group 2 

The dogs in group 2 were infused at the rate 
of 5.4 mg. per minute. The infusions were 
stopped at arbitrarily chosen fractions of the 
acute lethal dose of group 1 (15, 20, 25 mg./ 
kg.), and the animals were observed until death 
or sacrifice. 

Three dogs which received 25 mg./kg. of 
fluoride died within 1 to 31 hours after the end 
of the infusion. One of the two dogs given 
20 mg./kg. died at 36 hours, while the other 
survived until sacrificed at 7 days. None of 
the four animals administered 15 mg./kg. died 
as a result of the fluoride. An approximate 
subacute lethal dose 50 (LD,.) of 20 mg./kg., 
therefore, might be assigned to fluoride when 
given by this method of administration. Table 
1 summarizes the results in this group. 

Up to the point where the infusions were 
stopped in the group 2 animals, the cardio- 
vascular and respiratory effects were similar 
to those of group 1 (fig. 1). There were no 
consistent electrocardiographic 
these animals although recordings were not 
obtained in the period immediately preceding 
death in those animals which succumbed to the 


changes in 


fluoride. 

Depression of the central nervous system be- 
gan before completion of the infusion in all 
three dogs given 25 mg./kg. and deepened pro- 
gressively until death. Similar depression was 
observed in the animal that died as a result of 
20 mg./kg. of fluoride. All of the other group 
2 animals passed through a short stage of re- 
duced activity, but no severe depression was 
observed. 

Emesis occurred in all of the animals that 
received 20 or 25 mg./kg. Two of the four 
dogs receiving 15 mg./kg. of fluoride vomited 
about 30 minutes after cessation of the infusion. 


Group 3 

Group 3 consisted of two dogs given fluoride 
by daily intravenous injections of 5 mg./kg. 
for 23 days. Blood pressure and respiratory 
rates were not recorded. The animals re- 
mained in good condition with no evidence of 
toxic effects or weight loss. Electrocardio- 
graphs remained normal. The results are sum- 
marized in table 1. 
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Group 4 

The four animals in group 4 were each 
given a single dose of sodium fluoride by mouth 
in powder form. One received the compound 
mixed in food and the others in gelatin cap- 
sules. Doses of 38, 81, 260, and 3,100 mg./kg. 
of fluoride were given. The main effects ob- 
served were vomiting and frequent defecation. 
In one case (3,100 mg./kg.) the vomitus was 
grossly bloody and the animal was mildly 
stuporous for a short period. In every dog in 
this group there was apparently complete re- 
covery in 18 to 24 hours. 


Physiological Effects in Mice 


The oral LD;, with standard error was 46.0 
1.6 mg./kg. as compared with an intravenous 
LD; of 23.0+0.9 mg./kg. (table 3). Mice 
dying within 2 hours after injection showed 
successively cyanosis, dilatation of ear vessels, 
depression of respiration, tremors, clonic con- 
vulsions, paralysis of the hind legs, loss of right- 
ing reflex, depression, respiratory arrest, and 
death. Those with longer survival periods (2 
to 24 hours) went through similar, but less 
severe, stages, progressing to a long terminal 
depression. 


Serum Calcium and Blood Clotting 


The effects of fluoride on serum calcium were 
determined on 11 dogs (table 4). Whole blood 
was drawn for serum calcium determinations 
prior to infusion and again immediately before 
death in the group 1 animals. In the group 2 
animals, blood was drawn prior to and at the 
end of infusion. Blood was drawn from 1{ 
animal in group 4 approximately 1 hour after 
administration. There was a slight drop in 
serum calcium in 9 of 11 animals. This finding 
has been reported by others (3, 8,9). 

Although no clotting-time determinations 
were done, soft, friable, poorly contracted clots 
were observed in blood samples drawn after 
fluoride administration. 


Pathological Anatomy of Dogs 


The only gross pathological changes noted in 
dogs were generalized hyperemia in the animals 
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that died after fluoride administration, whether 
acute or delayed and, in addition, focal hemor- 
rhages in those dogs that died from 18 to 36 
hours after fluoride administration. 


Table 3. Intravenous and oral lethal dose de- 
terminations of sodium fluoride in mice 





Ratio of 


Risieiaa 

Dose of fluoride ! mg./kg. deaths yo 

to mice used - 

Intravenous ? | 
Bs car asc : =e pie 0/10 | 0 
ae ee my 3/10 | 30 
. ee yetee a 7/10 | 70 
Renae ee 9/10 | 90 
Se oo s 10/10 100 
ee ee. eg 10/10 | 100 
Oral 3 

ee cates bis p 0/10 0 
36. . te ae an a 1/10 10 
42_. ae , 1/10 10 
48__ og Ae, —_ 3/10 30 
ee ree ere ee 4/10 40 
a . Se hee an 10/10 100 
SR ae ee a ee Jd 10/10 100 
NER REA Sra Ren es at eae Meat inden ays 9/10 90 





1 Expressed as fluoride ion. 
2 Intravenous LDs5y=23.0+0.9 mg./kg. 
3 Oral LD5 = 46.0+ 1.6 mg./kg. 


Table 4. Effects of fluoride on serum calcium 
in 11 dogs 


Serum calcium 
mg./100 ee. 


Dose of 


. Number : . 
Group “| fluoride ! i Immedi- 
| of dogs mg./kg. ane Se ately after 
adminis- —— 
tration anes 
tration 
ee 3 2 36 8. 94 7 2e 
6. 51 7.75 
8. 00 6. 70 
2... 3 225 11.15 9. 65 
8. 50 6. 50 
8. 60 7. 20 
_ A 2 2 20 10. 30 10. 30 
9. 70 9. 40 
i ce 2 215 9. 20 8. 60 
9. 40 8. 20 
e... 7 1 3 3, 100 8. 50 7. 90 


1 Expressed as fluoride ion. 
2 Intravenous administration. 
3 Oral administration. 
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Microscopically, all animals that died after 
fluoride administration and one surviving until 
sacrificed at 36 hours showed generalized hy- 
peremia and acute focal hemorrhages. All other 
animals showed some focal hyperemia and focal 
hemorrhages, but the conditions were no more 
severe than those in the control group. 

Although special attention was given to brain, 
heart, liver, kidneys, lungs, gastrointestinal 
tract, and bone marrow, no other histological 
evidence of cellular injury could be found in 
any animal. Differences in fat concentration 
were found, but variations were as great among 
the controls as among the animals exposed to 
fluoride. The fat appeared to be liberated from 
the cytoplasm of the tubular epithelium, par- 
ticularly along the cortico-medullary junction. 

Incidental findings, common to the treated 
and the control dogs, included roundworm and 
tapeworm infestation of the intestinal tract and 
microscopic acute and chronic nonspecific in- 
flammation of the lungs, kidneys, liver, and, 
less often, of the myocardium. 


Discussion 


On the basis of the present study several 
points stand out in regard to the acute toxicity 
of sodium fluoride-in dogs. 

First, the doses of intravenously adminis- 
tered fluoride required to produce acute toxic 
effects in animals are high, and there is no 
evidence of cumulative effects on daily ad- 
ministration of sublethal doses for a period of 
3 weeks. 

Second, the more uniform effects with a con- 
stant rate of intravenous infusion of sodium 
fluoride are in contrast to the more erratic re- 
sults and difficulty in producing toxic effects 
with oral administration. 

Third, the physiological effects and patho- 
logical changes seen in dogs given toxic doses 
of fluoride resemble those reported in human 
fluoride poisoning (1-4). 

The greater uniformity of results seen in 
groups 1 and 2 on intravenous administration is 
most evident in the relatively precise doses at 
which the various physiological effects occur. 
In contrast, the erratic results observed when 
fluoride is given to dogs by mouth are largely 
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due to the loss of undetermined amounts of the 
administered dose through vomiting. 

Diarrhea and bloody stools were observed in 
some animals in which death was delayed from 
1 to 36 hours. Similar findings have been re- 
ported in human cases (/, 3, 4). 

The vasodepressor action of fluoride seen in 
this study has been demonstrated by Green- 
wood and associates (/0). It probably is due 
to a combined depression of the vasomotor cen- 
ters of the brain and of the vascular smooth 
muscle. The cardiac arrhythmias, resembling 
those resulting from high serum potassium, are 
probably caused by enhanced sensitivity of the 
myocardium to potassium, secondary to de- 
creased serum calcium concentration. The 
terminal systolic contracture is of particular 
interest in view of Loewi’s recent observations 
of a positive inotropic effect of sodium fluoride 
on the depressed frog heart (77). He suggests 
this action is caused by the formation of a com- 
plex of fluoride, a cellular constituent and cal- 
cium, and that this complex restores the cellular 
membrane excitability to normal. However, 
no conclusive evidence is available to suggest a 
comparable action in mammalian hearts. 

The central nervous system and neuromus- 
cular effects of sodium fluoride may be related 
to two actions: one, a reduction of ionizable 
salcium through a fluoride binding effect, re- 
sulting in a state of neuromuscular hyperex- 
citability, that is hypocalecemic tetany, and, 
second, a depression of the central nervous 
system as a possible result of enzyme inhi- 
bition (72). 

Routine pathological studies did not demon- 
strate a specific mechanism of death in experi- 
mental fluoride exposure, but at the levels used 
in this study, and with the short interval to 
death in many instances, direct toxic cellular 
effects cannot be ruled out despite the lack of 
histological evidence of injury. The gross and 
microscopic pathological examination showed 
only generalized congestion and acute focal 
hemorrhages. Similar changes in man and 
animals have been described for deaths due to 
fluoride poisoning (1, 4,13, 14,). These changes 
are interpreted as resulting from injury to vas- 
cular endothelium. 

Fatty changes have been described in the 
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tubular epithelium of rat kidneys following 
prolonged administration of sodium fluoride 
(15). Inour dogs, shift of renal fat was noted, 
but no consistent pattern could be found on 
comparison with the normal controls. 

Reviewing the results of this study, it is in- 
teresting to compare the findings in animals 
with human cases of fluoride poisoning (/-4). 
Outstanding is the study of Lidbeck, Hill, and 
Beeman, who reported a mass accidental poison- 
ing of 263 persons with 47 fatalities (7). They 
described respiratory and cardiovascular de- 
pression as a common finding in addition to a 
number of other manifestations also observed 
in the present study. An example is: “General 
collapse developed in most instances but at 
variable periods of time, apparently depending 
upon the concentration of the poison. This 
was characterized by pallor, weakness, absent 
or thready pulse, shallow, unlabored respira- 
tion, weak heart tones, wet cold skin, cyanosis, 
and equally dilated pupils. When this picture 
was pronounced, death almost invariably oc- 
curred.” This description closely follows the 
findings in our animals receiving a fatal dose 
of fluoride. 

In the present study and the clinical cases de- 
scribed by Lidbeck and associates, convulsions 
were not regularly observed. However, the 
carpopedal spasm and spasm of the extremities, 
described by these authors in a few patients who 
recovered or where death was delayed, resem- 
bled the neuromuscular hyperexcitability seen 
in one dog in the present study. These effects 
may be manifestations of hypocalcemic tetany. 
Generalized convulsions which have been de- 
scribed by others could be on the basis of cere- 
bral anoxia or severe hypocalcemia (2). 

On a practical basis, the data from this study 
may be of value in the evaluation and treat- 
ment of cases of acute fluoride poisoning in 
man. For instance, electrocardiographic dem- 
onstration of a cardiac arrhythmia in the ab- 
sence of known heart disease would suggest 
that about three-quarters of the acute lethal 
dose had been absorbed and would imply poor 
prognosis. Central nervous system depression 
to a marked degree might also denote the ab- 
sorption of more than half of a lethal dose. 

The intravenous lethal dose of fluoride de- 
termined in the present study agrees well with 
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those previously reported if diffecences in in- 
jection rates and in species are considered 
(10, 16,17). 

This information, establishing the relatively 
high dosage of fluoride required to produce 
acute toxic effects in animals, suggests that 
small intravenous doses may be used with safety 
for human studies. The absence of toxic effects 
in dogs given 5 mg./kg. of fluoride intrave- 
nously daily for 3 weeks also suggests a consid- 
erable margin of safety and an apparent ab- 
sence of accumulative toxic effects in this period 
of time. 


Summary 


In this limited study, designed to evaluate 
the acute toxic effects of sodium fluoride in dogs 
and mice, it was demonstrated that: 

1. The mean acute lethal dose of sodium fluo- 
ride in unanesthetized dogs infused to death by 
continuous intravenous infusion at the rate of 
5.4 mg. of fluoride ion per minute was 36.02 
0.5 mg./kg. The principal effects were pro- 
gressive depression of blood pressure, heart 
rate, and central nervous system with vomiting 
and defecation, all occurring with the admin- 
istration of approximately 20 mg./kg. At a 
mean dose of 30.6 mg./kg. there was a depres- 
sion of respiratory rate and a conversion to 
atrioventricular nodal or ventricular rhythm 
with terminal ventricular fibrillation or asys- 
tole. 

2. In a group of dogs infused intravenously 
with selected fractions of the acute lethal dose, 
an approximate LD;. was estimated to be 20 
mg./kg. The major effects observed in this 
group were vomiting, defecation, and central 
nervous system depression. In the fatal cases 
death occurred in 1 to 36 hours. 

3. In a group of dogs given 5 mg./kg. intra- 
venous injections daily for 23 consecutive days, 
no toxic effects were observed. 

4. In dogs, single doses up to 3,100 mg./kg. 
of fluoride by mouth produced only vomiting, 
defecation, and transient moderate depression. 

5. The intravenous LD, in mice was 23.0+ 
0.9 mg./kg. and the oral LD,5o, 46.0+1.6 mg./kg. 

6. A slight drop in serum calcium followed 
the infusion of fluoride in most dogs in which 
serum calcium was determined. 
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Inventory of Water Needs 


At least one of every four large urban areas have reported they 
need additional water supplies to meet anticipated municipal and 
industrial growth, according to a nationwide inventory taken by the 
Water Supply and Water Pollution Control Program of the Public 
Health Service. 

Of 1,532 community water facilities, 367 serving a population of 
nearly 20 million need additional water supplies. About one- 
fourth of the water supply facilities need additional distribution 
systems, partly because of the growing practice among municipalities 
to provide water service to suburban areas. More than half of the 
facilities need improvement or enlargement. 

The inventory covered all facilities serving 10,000 people or more 
and a 40-percent sample of facilities serving between 5,000 and 10,000 
people. It lists population served, source of supply, treatment pro- 
vided, capacity, storage, and the improvements which local officials 
consider necessary to maintain satisfactory service. Additional de- 
tails are available from the Water Supply and Water Pollution Con- 
trol Program, Public Health Service, Washington 25, D. C. 
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Accident Prevention 


In Sanitation 


By Epear F. Seacce, M.S.P.H. 


HE ESSENTIAL points of this paper have 
been used to introduce to local health de- 
partment personnel in North Carolina the close 
relationship between good sanitation practice 
and accident prevention. This concept of sani- 
tation, though obvious in principle, seems to be 
difficult for many health workers to visualize 
in specific terms. The following examples, pre- 
sented at State and local health staff confer- 
ences, appear to have improved acceptance and 
understanding of this concept and to have ad- 
vanced and encouraged its many applications, 
with good results for sanitation all around. 
A change of concepts has been characteristic 
of the progress of sanitation services. For ex- 
ample, not too many years ago sanitarians 
dressed like policemen and worked principally 
on the basis of enforcing laws which neither 
they nor their clients thoroughly understood. 
Sanitarians today dress like teachers or sales- 
men, and they work primarily to promote sani- 
tation on its own merits, with a foundation of 
public acceptance, understanding, and approval. 
The word sanitation itself illustrates how con- 
cepts have changed. For many years, it has 
been associated primarily with cleanliness. 
But its original meaning was the protection of 
health; and that original meaning is restored to 
the extent that sanitarians broaden their re- 
sponsibility and understanding. 
Accident prevention is one program for pro- 
tecting health which forces sanitarians to look 
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beyond details of neatness and cleanliness to- 
ward the true objectives of their work. At the 
same time, accident prevention enjoys much 
broader public understanding and acceptance 
than the processes of preventing contamination 
of food by invisible microbes. It is not only 
within full ken of human experience, but it also 
appeals directly to self-interest. [Everyone is 
certain to be more concerned with a possible 
accident to themselves than with the uncertain 
and indirect effects of his habits on others. 


Control of Hazards 


To illustrate how accident prevention can 
play an important role in the improvement of 
sanitation, consider first the food handler work- 
ing in the kitchen of a restaurant. If this 
person has an open cut or wound on his hand 
while preparing certain foods, the potential 
for contaminating this food with infectious 
bacteria is certainly high. Of course, if this 
person has been well schooled in proper food 
handling, he would not work with an open cut, 
but how many are so trained? The safe ap- 
proach is to prevent such an accidental cut if 
possible. In one instance, every time a food 
handler reached for a certain pan he either 
scratched or cut his hand on a sharp edge of 
metal on the side of the storage cabinet. If 
this environmental hazard had been corrected, 
the food handler would not have had so many 
cuts. At the same time, his potential of food 
contamination would have been less. The man- 
ager might be induced to correct such condi- 
tions more readily if the element of personal 
pain and suffering, as well as liability for work- 
man’s compensation, had been discussed along 
with the food infection hazard. This approach 
also gives a client the feeling that you are 
interested in him personally and helps to secure 
cooperation. 

Sanitarians have long been concerned with 
the cleanliness of floor and wall surfaces. To 
maintain cleanliness they should be made of 
smooth, washable, nonabsorbent material, free 
from cracks, crevices, and open joints. Such a 
surface certainly is a poor place for germs to 
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take a foothold. It also, however, contributes 
to safe walking and movement on the premises. 
The fact that floor surfaces, if properly con- 
structed, contribute not only to cleanliness but 
to safety is another example of how accident 
prevention can strengthen a sanitation program. 
It also illustrates that sanitarians have been en- 
gaged in accident prevention often without di- 
rectly realizing what they have achieved. 

Restaurant and meat market regulations usu- 
ally require adequate lighting and ventilation. 
Here again these regulations were primarily set 
up in the interest of cleanliness; that is, if you 
can see dirt, you can clean it up. Another im- 
portant advantage in good lighting though is to 
reduce accidents. Poorly lit cellars or stairs 
need no comment: Their high potential as a 
source of falls resulting in disabilities and death 
is too well known. Good lighting is certainly 
needed to see that equipment is effectively 
washed and cleaned. However, good lighting 
at the cutting, mixing, or grinding table in the 
kitchen may prevent a slash to a finger or hand. 
Many a hand is caught in a piece of equipment 
because the moving parts are not clearly seen 
inadim light. Here again, the accident preven- 
tion concept for the operator or foodhandler 
is a strong supplement to sanitation. 

Garbage cans. also may figure in preventing 
accidents. For example, many garbage cans of 
food-handling establishments sit on back plat- 
forms, to be emptied daily. When there are 
enough cans, there is less spilling refuse and 
other wastes and the walking area is more likely 
to be dry and clear. However, if garbage cans 
overflow, meat scraps, bones, rubbish, offal, 
filth and other wastes are strewn over the back 
platforms and eventually are kicked or carried 
into the kitchen. Articles of this kind provide 
a slippery underfooting and may provoke a bad 
spill or fall as much as a broom or other heavy 
litter in the walking area. Therefore, walk- 
ways clear of garbage discourage breeding of 
flies, rodents, and germs, but also discourage the 
chances of accidental falls. 

It is recommended that merchandise in the 
storage room be stored on elevated platforms 
to facilitate cleaning. If this recommendation 
is carried out, things are certain to be more in 
order than if they are strewn on the floor at 
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random. Here also, the possibility of tripping 
and falling is reduced. Again, neatness and 
accident prevention join in the common cause 
of sanitation. 


Farm Sanitation 


<xamples of sanitation improvement by elim- 
inating accident producing environmental con- 
ditions can be found also on farms and in 
dairies. Uncovered holes or slick surfaces on 
graded levels around the barn may result in 
cows slipping and injuring their udders. Such 
injuries in turn may produce mastitis. Mas- 
titis means not only an economic loss to the 
farmer but may also mean a possible danger of 
infection in the milk. However, an employee 
or the farmer himself may fall and break a leg 
in these same danger spots. Therefore, if farm 
sanitation work is done with an eye towards 
protecting the farmer as well as the cow from 
accident, both may benefit. Such hazards are 
typified also by discarded pit privies. If these 
are effectively filled in, there is less possibility 
of spreading disease; however, the fill also re- 
duces the chances for an accident. Discarded 
wells also should be filled in or securely covered, 
for similar reasons. 

As to insect and rodent control, the North 
Carolina State Board of Health is pursuing : 
project which although designed primarily to 
prevent mosquito breeding also prevents many 
home accidents. This project is that of inspect- 
ing every home and farm pond and stressing 
that all tree stumps and other obstructions be 
completely cleared from the pond bed. The reg- 
ulation calls only for these stumps to be a cer- 
tain number of inches below the fluctuating 
water level. However, sanitarians strongly 
recommend complete clearing of the pond bed. 
They then accomplish both the primary pur- 
pose and also eliminate the chance that swim- 
mers diving in the pond may hit their heads 
on these obstructions, as well as the threat to 
boats on the larger ponds. If a farmer is re- 
luctant to believe that these stumps have any 
important relation to mosquito breeding, he may 
be more readily convinced that some member 
of his family can be seriously injured or killed 
if the stumps remain. 
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There are many other examples of the close 
relationship between accident prevention and 
other phases of sanitation. 

In North Carolina, studies have shown that 
there were 825 accidental deaths in 1954 on 
the farm and in the home. This is a rate of 
approximately 2 deaths per day. It has been 
estimated that for each of these fatal accidents, 
there are 150 accidental injuries resulting in 
disability for 24 hours or longer, and 4 of these 
are permanent disabilities. Any accident pre- 
vention activity should be preceded by an in- 
service training program for sanitarians and a 


check list of home hazards agreed upon and 
approved. Armed with this knowledge, the 
sanitarian could then discuss such situations 
on the spot and make recommendations for the 
most practical means of elimination or correc- 
tion. Such a program may be used by all cate- 
gories of public health personnel who visit the 
public in their daily duties. Accidents are un- 
questionably one of the major health problems. 
Sanitation personnel have a great opportunity 
to combine accident prevention activities with 
their existing programs. Such a forceful com- 
bination would add even greater satisfaction 
to their present valuable work. 





Galactosemia Cause Found 


The cause of galactosemia, also known as galactose diabetes, an often 
fatal metabolic disease of children, has been discovered by scientists 
of the National Institute of Arthritis and Metabolic Diseases, Public 
Health Service. It was reported in official announcements on March 
12, 1956. 

This disease ordinarily appears within a few days after birth. 
The infant suffering from galactosemia. is unable to utilize or even 
tolerate milk in any form. Lactose, often called milk sugar, contains 
another sugar, galactose. This substance cannot be handled by the 
child’s system if he has galactosemia. ) 

Drs. Herman M. Kalekar, Elizabeth P. Anderson, and Kurt J. 
Isselbacher at the National Institutes of Health discovered a hitherto 
unknown enzyme in normal red blood cells, which they call P-Gal 
transferase. This enzyme, they found, is necessary to complete con- 
version in the body of galactose into glucose, the common sugar of the 
blood. 

Diagnosis of galactosemia is difficult because the symptoms are 
similar to those of other disorders. Diarrhea, lack of appetite, loss 
of weight, and jaundice appear in the earlier stages. In later stages, 
the disease leads to cirrhosis of the liver, mental retardation, blind- 
ness due to cataract, and death. 

Early recognition of galactosemia is highly important, since the 
clisease progresses rapidly, leaving serious irreversible changes. When 
diagnosed in an early stage, treatment is simple. The affected child, 
placed promptly on a milk-free diet, will grow and develop normally. 

The discovery of P-Gal transferase promises to provide a rather 
simple diagnostic test, making earlier life-saving treatment possible. 
It also points the way to exploration of the possibility that impair- 
ment of galactose metabolism may be a factor in other disorders of 
unknown origin. 
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The model poultry ordinance as it now stands deals only with the 
general enforcement and sanitary provisions. A part dealing with 
inspection is to come. 


Development of a Poultry Ordinance 


By JOE W. ATKINSON, D.V.M. 





HE Public Health Service has developed 

a model poultry ordinance for voluntary 
consideration by State and local agencies which 
are conducting or planning inspection and sani- 
tation activities regulating the processing, stor- 
age, transportation, and sale of poultry and 
Why and how was the ordi- 
What is its potential value / 


poultry products. 
nance developed / 


Background 

The poultry industry has doubled in size 
since 1940. In 1953, it was the third largest 
source of gross farm income, representing 12.1 
percent of the total. The value of poultry and 
poultry products, including eggs, was almost 
$4 billion at the farm level and $6 billion at the 
retail level. Per capita consumption of poultry 
meat reached 34.4 pounds. 

A radical change in buying habits and mer- 
chandising methods has accompanied this tre- 
The consumer seldom sees 
Processing 


mendous growth. 
the live bird to evaluate its health. 
has progressed from on-the-spot slaughter, ob- 
served by the customer, to production line 


methods. The product may be stored for ex- 





Dr. Atkinson is consultant, Poultry Inspection and 
Sanitation, Milk and Food Program, Division of 
Sanitary Engineering Services, Public Health 
Service. He presented this paper at the Ohio Valley 
Conference of Food, Drug, and Health Officials, held 


in Cincinnati October 26, 1955. 
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tended periods, shipped long distances, and 
consumed far from the point of origin. This 
mass processing and distribution has presented 
new problems in meeting standards of con- 
sumer expectancy and of public health. 


Diseased Poultry 


Noteworthy progress has been made in the 
prevention and treatment of poultry diseases, 
yet a substantial number of diseased birds are 
marketed. Entire flocks may be sent to slaugh- 
ter in an attempt at salvage when disease out- 
breaks appear. The production of large com- 
mercial flocks in crowded facilities and concen 
trated areas heighten the possibility of the 
dissemination of disease, as shown currently 
by the high rate of respiratory diseases in areas 
of concentrated broiler production. The num- 
ber of pounds of poultry condemned by the 
Poultry Inspection Branch, Department of 
Agriculture, as unfit for human consumption 
ranged from 4,075,121 in 1951 to 6,960,529 in 
1954 (table 1). 

In the poultry processing industry, as in 
other industries, the advent of mass production 
operations has brought increased occupational 
health problems. During recent years, scat- 
tered outbreaks of psittacosis among employees 
of poultry-processing establishments empha- 
sized the necessity for adequate ante-mortem 
and post-mortem inspection of poultry, high 
standards of sanitation, and special protective 
measures in reducing possibilities of employees’ 
becoming infected while at work. A _ trans- 
missible disease may assume increased public 








Table 1. Summary of post-mortem examination of poultry, Department of Agriculture, 1951-1954 * 





| 
1951 1952 1953 1954 


Item Number of plants under inspection 


189 (Oct. 15) 221 (Oct. 13) 257 (Oct. 1) 


Weight (pounds): 


Inspected___-- - 694, 530, 135 902, 907, 357 1, 003, 841, 374 1, 139, 703, 950 
oO. 690, 455, 014 897, 141, 239 997, 811, 515 1, 132, 743, 421 
Condemned__----- 4, 075, 121 5, 766, 118 6, 029, 859 6, 960, 529 
Percent condemned. : . 58 . 639 . 60 . 61 


Carcasses condemned 








Number Percent | Number | Percent | Number | Percent | Number | Percent 
Tuberculosis_-___..---- 241,417 | 19.97 | 266,910 | 17. 043 230,777 | 12.52 177, 291 9. 24 
Emaciation_______---- 37,054} 3.07 | 45,561 | 2.909 43, 840 2. 38 29, 938 1. 55 
Septicemia and toxemia_ - 290, 550 24.03 | 400,610 | 25. 581 573,591 | 31.11 634, 386 32. 97 
ae 138,114 | 11.42) 167,786 | 10.714 152, 046 8. 25 154, 923 8. 05 
ae 101,792 | 8.42 123,011 | 7. 854 96, 323 5. 23 122, 202 6. 35 
Inflammatory processes 200,194 | 16. 56 329, 953 | 21. 069 524, 547 28. 45 591, 270 30. 73 
Parasites__.________-. 1,409| .12| 3,976| .254 2, 385 13 1, 450 . 08 
RN ere, 803 . 07 | 1, 626 . 104 2, 065 an 777 . 04 
a : 42,238 | 3.50)| 54,637 3. 489 62, 056 3. 37 56, 068 2. 91 
Contamination __- 37, 994 3.14 | 58, 297 | 3. 723 53, 587 2. 91 60, 622 3.15 
Decomposition _ - . 87, 100 7 2 | 65, 633 | 4.191 33, 637 1, 82 24, 481 1. 37 
Cadaver _-.. 13, 031 | 1. 08 24,748 | 1.580 34, 132 1. 85 34, 808 | 1. 81 
Overscald 11, 256 . 93 12,457 |. 795 17, 820 . 97 13, 136 | . 68 
Other causes 5, 825 . 48 | 10, 872 . 694 16, 640 .90 | 22,596 L. 37 


Total 


_..|1, 208, 777 | 100. 00 |1, 566, 067 100. 000 |1, 843, 446 | 100. 00 (1, 923, 948 100. 00 














1 Adapted from annual summaries prepared by the Poultry Division, Agricultural Marketing Service. 


health significance through a previously un- 
known strain of the infective organism, through 
the adaptation of a known strain into a form 
more highly virulent to man, or through cer- 
tain conditions which enhance the transmis- 
sibility of the disease from the animal host to 
man or from man to animal (7). 


Insanitary Conditions 


The 1950 annual report of the Food and 
Drug Administration stated: “In the meat and 
poultry projects, major attention from a filth 
standpoint was given to poultry that was de- 
composed or contaminated by fecal matter in 
washing and scalding tanks.” 

Quoting from the report for 1951: “Poultry 
ranks third in the number of filth and decom- 
position charges. When meat prices increased, 
many inexperienced operators entered the field 
of poaltry production. More than three times 
as many seizures of unfit birds were made as 
in the previous year. The main causes of com- 
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plaints were contamination by fecal matter, 
preparation under unsanitary conditions and 
diseased, improperly dressed birds.” 

And the 1952 report said: “There was con- 
tinued pressure to improve the sanitary han- 
dling of poultry in dressing plants and elimi- 
nate traffic in diseased birds. Plants visited 
ranged from “pot scalders” to assembly line 
establishments dressing 600,00 pounds of broil- 
ers in a 24-hour day. Conditions varied from 
excellent to repulsive, regardless of size or type 
of equipment. About 200,000 pounds were 
seized.” 

Foodborne Outbreaks 


The types of Salmoneila that frequently 
cause foodborne illness in man are commonly 
found in poultry. Furthermore, although in 
many instances the poultry probably is not the 
original source of the organisms, processed 
poultry, poultry products, or poultry dishes, 
such as pies, salads, “dinners,” are frequently 
contaminated with Arizona paracolons, staphy- 
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lococci, or other organisms associated with food- 
borne outbreaks . 

Feig’s analysis of food infections and food 
poisonings in man shows poultry to be one of 
the common vehicles incriminated in food- 
borne outbreaks caused by food other than milk 
(2). Of such foodborne outbreaks reported 
by the States to the Public Health Service, the 
percentage of cases associated with poultry and 
poultry dishes has been relatively high since 
1945 (table 2). 

Dauer stated in his summary of disease out- 
breaks (3): “Poultry and eggs were far more 
important than milk or water as sources or 
vehicles of infection. . . . These reports very 
clearly indicate that fowls and eggs constitute 
a large reservoir of infection, and they em- 
phasize the need for more effective methods to 
prevent transmission of infection to man.” In 
the 1953 summary (4), Dauer and Sylvester re- 
ported that in one-third of the outbreaks caused 
by Salmonella, chicken or turkey was found to 
be the vehicle of infection. Of the total of 209 
waterborne and foodborne outbreaks, involv- 
ing 10,730 cases reported by the States in 1953, 
65 outbreaks (31.1 percent), involving 4,696 of 
the cases (43.7 percent), were associated with 
poultry. These percentages are based on re- 
ports from the National Office of Vital 
Statistics. 

In foodborne outbreaks, epidemiological 
studies are often incomplete. Yet, it has been 
shown from the number of cases reported that, 
unless adequate preventive measures are con- 
tinuously effected, poultry or poultry products 
may serve as a source or vehicle of infection 
(5-7). For this as well as for other reasons, 
health authorities have recognized the need for 
poultry inspection services and for adequate 
sanitation and refrigeration in the processing 
and subsequent handling of poultry and poul- 
try products (8, 9). 


State and Local Problems 


The Food and Drug Administration regularly 
examines poultry shipped interstate and in- 
spects the plants of origin. Furthermore, ap- 
proximately 25 percent of the poultry proc- 
essed in this country originates in establish- 
ments voluntarily operating under the poultry 
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inspection service of the Department of Agri- 
culture. Nevertheless, it is estimated that 
approximately 70 percent of the poultry proc- 
essed is not inspected by either the FDA or 
the Department of Agriculture.. This is due, 
in part, to limitations on funds available for 
the purpose under the FDA programs and 
to the fact that inspection by the Department 
of Agriculture is not mandatory for all poultry 
shipped interstate. Furthermore, more than 
half of the poultry consumed in the United 
States is sold within the States in which it is 
processed and is not necessarily subject to these 
Federal programs. 

Consequently, extensive problems remain for 
State or local control. Some jurisdictions have 
recently revised or adopted regulations. In a 
few instances, the mere variety of proposed reg- 
ulations has threatened the industry with trade 
barriers. Other jurisdictions are aware of the 
need for uniform action and have requested 
guidance, including a suggested ordinance, from 
the Public Health Service. Added to these re- 
quests from health officials were the recom- 
mendations in 1952 of the Conference of State 
and Territorial Health Officers and of the 
United States Livestock Sanitary Association 
that a model ordinance be developed to aid the 
States in strengthening their poultry sanita- 


Table 2. Number and percentage of cases asso- 
ciated with poultry and poultry dishes from 
total of cases in foodborne outbreaks (attrib- 
uted to all foods other than milk and milk 
products) * 








Associated with poultry 
Total ee oe 

Year cases a 
reported — Percent of 

total 
10-year total__ 97,485 | 31,832 32. 6 
1945 11, 465 1, 994 16. 5 
1946 11, 702 5, 039 3. 0 
1947- 11, 218 t 3, 229 28. 7 
1948. 9, 127 ' 2,682 29. 3 
1949. 8, 237 * 2, 843 34. 5 
1950_ 10, 096 2, 581 25. 5 
1951_ 7, 194 2, 995 41.6 
1952_ 6, 828 3, 150 46. 1 
1953- 9,914 4, 696 47. 3 
1954_ . | 11, 704 2, 62% 22. 4 











1As reported by the States to the Public Health 
Service. 
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tion programs. That same year the Institute 
of American Poultry Industries offered to as- 
sist the Public Health Service in the develop- 
ment of such an ordinance. 


The Ordinance 


The Public Health Service poultry ordinance 
has been developed as a joint project of the 
Milk and Food Program, Division of Sanitary 
Engineering Services, in Washington and the 
Veterinary Section, Epidemiology Branch, 
Communicable Disease Center, in Atlanta. 

Field studies were conducted, and existing 
State and local regulations and programs were 
reviewed. Following completion of a first 
study draft of the general enforcement and 
sanitation provisions of the ordinance, a Pub- 
lic Health-Poultry Industry Liaison Commit- 
tee has acted as an advisory group in its fur- 
ther development. This liaison committee is 
composed of seven members from the Public 
Health Service and State and municipal health 
departments and an equal number of members 
from the Institute of American Poultry Indus- 
tries. The committee outlined three broad 
objectives: 

1. Poultry should be handled only in clean 
establishments in a clean manner. 

2. Only wholesome poultry should be offered 
to the consumer. 

3. All trade barriers not based on sound pub- 
lic health principles should be avoided. 

A study draft of the general enforcement and 
sanitation provisions of the ordinance was dis- 
tributed for review and comment to major or- 
ganizations of the poultry industry, to State 
and local agencies, and to many National or- 
ganizations composed of health officials or re- 
lated professional personnel. 

Representatives of the Department of Agri- 
culture, the Food and Drug Administration, 
and the Department of Defense were consulted 
at frequent intervals. They reviewed the study 
drafts and offered many helpful suggestions for 
revisions. Substantial agreement was reached 
on all general enforcement and sanitation re- 
quirements of the ordinance, and they were pub- 
lished in April 1955 as the Poultry Ordinance, 
1955 edition (Public Health Service Publica- 
tion No. 444). 


474 


Provisions dealing with ante-mortem and 
post-mortem inspection of poultry have been 
developed in draft form and submitted in a 
similar manner to the industry and to many 
interested agencies and groups for review and 
comment. ‘These provisions are to be completed 
during this fiseal year. 


Basis of Provisions 


The provisions of the ordinance are based 
on the following considerations: 

1. Diseased poultry may be a source or reser- 
voir of diseases transmissible to man, including 
salmonellosis, erysipelas (causing erysipeloid 
inman), Newcastle disease, psittacosis, and var- 
ious dermatoses. 

2. Body discharges and dust from live poul- 
try mey be a source of pathogenic organisms, 
including those of the colon and paracolon types. 

5. Insects may contaminate foods with 
etiological agents which may cause diseases 
such as typhoid fever, bacillary dysentery, and 
paratyphoid fever. 

4. Rodents may contaminate water and food 
with hair, feces, and urine. Particularly note- 
worthy is the fact that Leptospira icterohaem- 
orrhagiae excreted in the urine of wild rats 
has been reported as a principal cause of lepto- 
spiral infections in man. Rodents may be car- 
riers of salmonellosis, lymphocytic choriomen- 
ingitis, tapeworms, and protozoans. 

5. Poultry-processing wastes contain those 
organisms found in the body discharges of 
poultry, such as the Sa/mone//a and other colon 
end paracolon types. 

6. Sewage, if not properly disposed of, may 
be a direct or indirect source of contamination 
of foods with pathogenic organisms causing 
such diseases as bacillary dysentery, typhoid 
fever, and paratyphoid fever. 

7. Water and ice not known to be safe may 
contain those species of organisms which cause 
such diseases as bacillary dysentery, leptospiro- 
sis, typhoid fever, and paratyphoid fever. 

8. Infected employees may transmit diseases 
directly to fellow employees. They may con- 
taminate foods with the causative organisms of 
such diseases as bacillary dysentery, salmonel- 
losis, typhoid fever, paratyphoid fever, tubercu- 
losis, and staphylococcal and_ streptococcal 
infections. 
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9. Extraneous materials in foods may cause 
physical injury to the consumer or be a source 
of contamination; rodenticides, insecticides, 
and various chemicals may be poisonous to man 
if consumed. 

10. Proper refrigeration is necessary to pre- 
vent growth of micro-organisms and produc- 
tion of toxins in poultry and poultry products. 

11. Food products offered for sale should be 
plainly identified and labeled with no misrep- 
resentation. 

12. The standards of consumer expectancy 
for foods, have, in effect, been delineated by 
Congress in the definitions of adulteration and 
misbranding as contained in the Federal Food, 
Drug, and Cosmetic Act; whether at the Fed- 
eral, State, or local level, food-control regula- 
tions should be designed to obtain compliance 
with these standards. 


Potential Values 


The full value of the Public Health Service 
poultry ordinance will not be determined until 
it has been adopted, or at least used as a guide, 
by several State or local agencies as a basis for 
their poultry regulatory programs. 

I:xperience in State and local milk sanitation 
activities has shown that the value of regula- 
tory programs ‘affecting food is greatly im- 
proved by a uniformity, within many jurisdic- 
tions, of requirements and enforcement proce- 
dures. This is not an interstate problem only. 
Uniformity of regulations and acceptance of 
products between local jurisdictions within a 
State can often be just as important to those 
concerned as is the case with products shipped 
from one State to another. There is ample rea- 
son to believe that adequate, uniform poultry 
regulatory programs will be of benefit to the 
poultry industry, the consumers, and the en- 
forcement agencies concerned. 

Such uniform programs will assist the indus- 
try in maintaining the gains of recent years 
and in making further progress through wide 
distribution of an ever greater variety of 
products. They will help to assure acceptance 
of products by the regulatory officials and by 
the consumers of other jurisdictions, making 
possible the competition which is essential for 
an expanding industry. 

Industry members will be relieved of the ex- 
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pense and uncertainty of attempting to con- 
form to conflicting requirements within the 
various jurisdictions where they may wish to 
distribute their products and will profit from 
increased sales in the communities where all 
poultry and poultry products offered for sale 
are consistently of high sanitary quality. 

Employees’ increased pride in their duties 
and their place of employment will contribute 
to increased efficiency and better products, re- 
sulting in better public relations. There will be 
less employee turnover, and the expense of 
training inexperienced personnel will be re- 
duced. 

Consumers in affected jurisdictions will re- 
ceive the inestimable benefit of improved health 
protection and the assurance that products pur- 
chased meet standards of consumer expectancy. 
They will buy and enjoy with confidence the 
poultry and poultry products offered for sale 
in their community. While traveling on busi- 
ness or vacation trips through other jurisdic- 
tions having comparable requirements and en- 
forcement procedures, they will have similar 
confidence in the wholesomeness of poultry 
dishes served to them en route. 

It is significant, also, that uniform regula- 
tions and acceptance of products from other 
jurisdictions contribute to the variety of nutri- 
tious and appetizing foods available at com- 
petitive prices. Such variety and prices are 
directly essential to the health and happiness 
of the average consumer. 

Regulatory agencies will benefit from the 
active cooperation of the poultry industry. 
This cooperation will be forthcoming only 
when the regulations are uniform, reasonable, 
and consistently enforced. 

Widespread uniformity of regulations will 
help resolve the difficult, and sometimes costly, 
problems which face the regulatory agency in 
deciding whether to permit the sale of food 
products from other jurisdictions. 

These safeguards for the health and interest 
of employees and consumers will be recognized 
and will result in respect and support of the 
regulatory agencies. 
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VD Fact Sheet 


Public Health Service Publication 
No. 341. December 1955. 21 pages; 
15 tables. 

Basic statistics on various aspects 
of the venereal disease control prob- 
lem have been compiled to provide 
a handy source of information for 
those persons interested in public 
health and venereal disease prob- 
lems. 

In tabular form are estimated 
annual costs of uncontrolled syphilis, 
reported mortality and insanity due 
to syphilis in continental United 
States, and cases of syphilis and 
gonorrhea reported to the Public 
Health Service. Analysis of syphilis 
morbidity by age, results of peni- 
cillin therapy in the treatment of 
congenital syphilis and secondary 
syphilis as well as results of health 
department case-finding activities 
are also included. 

Explanatory text accompanies the 
tables. Information is current as of 
the date of publication and super- 
sedes any previously published data. 


The Child With 
Rheumatic Fever 

Children’s Bureau Folder No. 42. 
1955. 13 pages. 10 cents. 


The most recent folder in the Chil- 
dren’s Bureau series, addressed to 
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parents and covering conditions that 
cripple, or may cripple children, 
emphasizes the preventive value of 
early diagnosis and treatment of a 
strep throat—a condition which 
usually precedes an attack of rheu- 
matic fever. It describes the role 
played by such medicines as peni- 
cillin and the sulfa drugs in com- 
bating the infection. 

Only a doctor can determine when 
a child has a strep throat, the folder 
points out. Listed are signs the 
parents shouid call to the doctor’s 
attention. 

The folder covers the care of the 
child who already has rheumatic 
fever and makes suggestions that 
will help in keeping him content dur- 
ing the important, and often lengthy, 
convalescent period. 


Reading on Cancer. An 
Annotated Bibliography 


Public Health Service Publication 
No. 457. 1955. 16 pages. 15 cents. 

Books, pamphlets, reports, and 
articles in popular periodicals and 
professional journals are included in 
this 1955 bibliography on cancer, 
prepared by members of the Cancer 
Reports Section of the National Can- 
cer Institute. Major emphasis is 
given to information from nontech- 
nical sources, and, for the most part, 


the references are not more than 5 
years old. Only material in the 
English language is included. 

A section entitled “Related Read- 
ing” lists references on such subjects 
as atomic energy, medical research, 
popular science, and science-health 
career opportunities. There are also 
references in the field of geriatrics, 
preventive and psychosomatic medi- 
cine, and medical history and bi- 
ography. After each entry, the 
letter “E,” “M,” or “D” appears in 
parentheses showing whether the 
material is “easy reading,” “moder- 
ately difficult,” or “difficult.” All 
the entries are annotated, and a top- 
ical index is included. 

Booklists provide bibliographies of 
professional material fcr detailed 
study of specific aspects of cancer, 
and sources of cancer information 
are given. 





This section carries announcements of 
all new Public Health Service publica- 
tions and of selected new publications on 
health topics prepared by other Federal 
Government agencies. 

Publications for which prices are quoted 
are for sale by the Superintendent of Docu- 
ments, U. S. Government Printing Office, 
Washington 25, D. C. Orders should be 
accompanied by cash, check, or money 
order and should fully identify the publi- 
cation. Public Health Service publications 
which do not carry price quotations, as 
well as single sample copies of those for 
which prices are shown, can be obtained 
without charge from the Public Inquiries 
Branch, Public Health Service, Washington 
25, 0. ¢. 

The Public Health Service does not sup- 
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Organized efforts to increase group enrollment in health insurance in 
four communities in a western North Carolina county produced im- 
pressive results, especially with farmers and low-income rural 


families. 


Extending Voluntary Health Insurance 
Through Community Organization 


By DONALD G. HAY, Ph.D., and SELZ C. MAYO, Ph.D. 


XISTING GROUPS can be of major help 

in extending programs for prepayment of 
health care costs, and this paper reports how 
community organization functioned to promote 
health insurance enrollment in one rural area. 
In 1951, group enrollment in health insurance 
was a specific activity of the Haywood County 
(N. C.) Community Development Program. 
Most organized communities in Haywood 
County are of the open-country type, and the 
area here reported includes four such localities 
(7), each known locally as a community. So- 
ciologically, these localities are more “neigh- 
borhood” than “community” in character since 
none has a population center with a complete 
set of trade and other services. The communi- 
ties have very few special interest organizations 
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Carolina, Chapel Hill, N.C. Dr. Mayo is professor 
of rural sociology, department of rural sociology, 
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other than churches and a home demonstration 
club sponsored by the agricultural extension 
service. 


Community Organization 

In 1949, the agricultural extension service, 
in cooperation with other professional workers, 
began a program in Haywood County through 
which the local residents of each open-country 
community would undertake a community de- 
velopment program. Because there were few 
special interest organizations in these com- 
munities, coordination of activities was not 
a problem. 

The organizational structure created to carry 
out the development program is known locally 
as the community club. The community club 
performs the major functions of study and 
planning and directs specific actions within the 
community. In the literature dealing with 
community organization, this type of organi- 
zational structure is classified as a form of the 
direct type of community organization. 

Zach of the four locality groups in the study 
contained a community club. In 1954, these 
clubs carried out their development programs 
through the following officers and committees : 

1. Chairman, vice chairman, secretary, treas- 
urer, and reporter. These officers were elected 
at regular, communitywide meetings. 
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2, Six standing committees: survey, plan- 
ning, program, recreation, refreshment, and 
scrapbook. 

3. Special committees appointed to develop 
particular farm production enterprises for the 
community: tobacco, corn, hay, pasture, beef, 
dairy, and poultry. 

4, Other committees designed to promote de- 
velopment of health, foods and nutrition, roads, 
and youth activities. 

A study (2) was made of the organizational 
structure, operational procedures, and programs 
of one of these communities. Regular com- 
munitywide meetings are held each month in 
the educational wing of a local church. One 
of the most pressing needs, consequently one 
of the goals for 1954, was construction of a 
new center to be used for meetings and other 
community activities and to aid in the develop- 
ment of educational work in the community. 
A special committee was charged with this re- 
sponsibility. 

Kach community meeting opens with devo- 
tions. A business session follows, during which 
plans are made, new programs are adopted, and 
committee reports are presented. Next there is 
an educational program, which may be centered 
on agricultural practices, international rela- 
tions, such as a film on rural life in India, or 
explanations of a voluntary health insurance 
plan. The meeting closes with a recreation and 
refreshment period, which may include com- 
munity singing and a supper or light refresh- 
ments. 

One of the first steps in each community 
during the period of creating the community 
club was to identify the community boundaries. 
When this decision had been reached by the 
original interested group, community identifi- 
cation signs were erected on each road or high- 
way running through the community. These 
signs circumscribe the community and, in a 
highly organized county, virtually every fam- 
ily is a member of the community “in-group,” 
as determined by these boundaries. It is par- 
ticularly necessary to emphasize the importance 
of this operational procedure since it is through 
this means that the identity of the “group” is 
determined for the voluntary health insurance 
program. 

There are no dues and no membership rolls 


for the community meetings; the number of 
families in the in-group is determined by com- 
munity boundaries, not by the number of fam- 
ilies whose members attend the meetings. ‘To 
aid in understanding the actual operation of 
the voluntary health insurance program of the 
communities, one other aspect of the organi- 
zational structure in Haywood County must 
be noted in some detail, the county organiza- 
tion of the community development program. 

The county organization was designed to co- 
ordinate and promote the activities of the com- 
munity clubs throughout the county. In 1954, 
this work was carried out through the follow- 
ing officers, directors, and commissions operat- 
ing under the name of the Haywood County 
Community Development Program: 

County Officers. Chairman, vice chairman, 
reporter, secretary, and treasurer. County 
officers were elected from among community 
officers and members. 

Board of Directors. Chairman, vice chair- 
man, secretary, treasurer, and eight regular 
members. Both men and women were included. 
This group was responsible for developing pol- 
icy and administering the community develop- 
ment program on the county level. 

County Planning Commissions. County 
commissions were established in accordance 
with the major needs of the county and in ac- 
cordance with the major activities of the com- 
munity clubs. Countywid commissions were 
established or were to be created in connection 
with specific agricultural enterprises, recrea- 
tion, and health. 

This is the organizational structure and proc- 
ess within which the promotion of voluntary 
health insurance on a group basis is and has 
been pursued in Haywood County. 


Group Health Insurance 


The health insurance purpose of the Haywood 
County Community Development Program 
was stated in the 1951 Annual Report of the 
County Agricultural Extension Agent as fol- 
lows: “The officers and directors of the com- 
munity development program are very much 
interested in securing for the rural people of 
Haywood County the same benefits received 
by industrial and common-employer groups in 
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the county from group hospital and surgical 
insurance.” 

In addition to being an “organized com- 
munity,” each of the four localities had churches 
and one or more other organizations, such as 
home demonstration clubs. However, each or- 
ganized community, in addition to being an 
integral unit of the countywide community de- 
velopment program, enjoyed a wide reach of 
participants through its embracive program of 
activities and, therefore, was in a key position 
to serve as a group base for enrollment in volun- 
tary health insurance. 

The possibility of developing a voluntary 
health insurance program was first discussed at 
a regular monthly meeting of each organized 
community. A local physician and a member 
of the countywide board of directors of the com- 
munity development program presented gen- 
eral information on such insurance. The mem- 
bers, after some discussion, voted in favor of 
having the county board of directors proceed 
to seek a definite group health insurance plan. 

During a period of 6 to 8 months, a specific 
plan was worked out with an insurance carrier 
and the necessary arrangements were made 
through the State Insurance Commissioner for 
the community development program to serve 
as a basis for enrollment in a group health in- 
surance plan. The specific insurance program 
was presented at another regular monthly meet- 
ing of each organized community. Those par- 
ticipating actively at this second round of local 
meetings were local physicians, the local hospi- 
tal administrator, a member of the county 
board of directors, and a representative of the 
insurance carrier. Community members voted 
to support the insurance program, and cam- 
paigns for enrollment in each community 
followed. 

The fact that each community achieved the 
necessary 75-percent enrollment of all families, 
counting those already enrolled in a_ work- 
group employment plan, to qualify for the 
group enrollment arrangements reflects the 
strong local support given to the program. 

In each community, a local person serves as 
chairman for the health insurance activity, col- 
lects premiums on a quarterly basis, and fur- 
nishes information on the insurance plan. He 
also is expected to stimulate new memberships 
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in the group enrollment plan, which is opened 
semiannually for new members. This local 
collector is paid a small fee by the members. 
Group enrollment in voluntary health in- 
surance through the Haywood County Com- 
munity Development Program began in June 
1951. 
cial insurance company for the first year. In 


Insurance was carried with a commer- 


June 1952, a nonprofit agency took on the health 
insurance program, and in January 1954 an- 
other nonprofit agency became the carrier. 
The community development program has been 
able to “weather” these two changes of health 
insurance carriers within a relatively short pe- 
riod of time, with all the attendant variability 
in some of the health insurance coverages and 


premiums. 


Voluntary Health Insurance Enrollment 


The strength of the enrollment effort in the 
four communities is reflected in the relatively 
high proportion of residents enrolled in the 
voluntary health insurance plan in June 1953, 
the time of the study. ‘Two-thirds of the 299 
households reported had some health insurance 
for one or more persons in the household; about 
three-fifths of the 1,222 individuals in these 
households had such insurance. 

The following analyses are based on data 
for male heads of the households only. It is 
probable that the impact of community or- 
ganization on health insurance enrollment for 
male heads of households represents the situa- 
tion generally for all individuals in the localities 
studied. 

The prominent role of group affiliation as the 
basis for subscribing to voluntary health in- 
surance was impressive. There were 270 male 
heads of households, and 154 (57 percent) had 
More than 9 of every 10 
More than 3 
of every 5 male heads of households who had 


health insurance. 
were enrolled on a group basis. 


health insurance were enrolled on a group basis 
in industrial plants and in other group employ 
ment situations. 

The direct contribution of the Haywood 
County Community Development Program to 
health insurance can be measured by the data 
showing that about two-fifths of all enrolled 
male heads of households were enrolled on the 
oup basis sponsored by that program. 
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Only about 1 in every 7 enrollees had sub- 
scribed as individuals. Proportions are cumu- 
lative to more than 100 percent because of a 
few cases of enrollment in two or more types 
of health insurance. 

The effect of contributions of the community 
development program to voluntary health in- 
surance enrollment was further demonstrated 
by the program’s particular ability to enroll 
two groups usually less available to health in- 
surance—farmers and low-income households. 
Of all farm operators enrolled, 4 of every 5 in 
1953 had enrolled in the group plan sponsored 
by the Haywood County Community Develop- 
ment Program. Of the enrolled male heads of 
households who had annual net cash incomes 
of less than $1,500, 2 of every 3 had enrolled 
with the community group program. Although 
health insurance enrollment among farmers 
and other workers in nongroup employment, 
as well as male heads of households with low 
incomes, was still relatively low in the four 
rural communities in the study, the community 
development program’s particular success in 
enrolling many of them encourages further 
efforts. 


Conclusions 


What do these data mean? What are the im- 
plications of this study? First, the results are 
sufficiently fruitful to indicate an area for fur- 
ther research. Several similar studies are nec- 
essary, however, before the results can be con- 
sidered conclusive. The data in this single 
study appear to be sufficiently pointed to war- 
rant consideration of possible action along 
three lines. 

1. Voluntary health insurance carriers may 
need to reexamine their concept of “group.” 
Groups of many kinds that do not charge dues 
or maintain membership rolls are found in com- 
munities. Such locality groups as neighbor- 
hoods and communities, when sufficiently or- 
ganized, may be the means of reaching families 
living in open-country communities that are de- 
pendent upon agriculture for a livelihood, as 
well as other self-employed workers. Such a 
change in the concept of “group” may necessi- 
tate major alterations in many State laws and 
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administrative interpretations that relate to 
voluntary health insurance. In selecting per- 
sonnel for selling and maintaining insurance in 
rural communities, carriers may need to con- 
sider this change in concept. 

2. The implication of these data appears to 
be clear-cut for community leaders interested in 
health matters. Efforts in the direction of com- 
plete community organization, as contrasted 
with another special-interest group in health, 
appear to be fruitful for exploration. This 
seems to be a way of arriving at a “group” so 
as to take advantage of a group basis for volun- 
tary health insurance. Also, this procedure 
opens channels of communication and uses so- 
cial control techniques which are not possible 
under many other conditions. Through this 
procedure, some open-country families can be 
reached more adequately than through more 
specialized groups. 

3. In training public health personnel, as 
well as personnel of other agencies functioning 
in rural areas, institutions may need to alter 
their training programs to include, or expand, 
community organization principles, proce- 
dures, and techniques. Professional personnel 
must give more attention to leadership train- 
ing of lay persons for the assumption of com- 
munitywide responsibility. These agencies are 
in rural areas for the purpose of aiding rural 
people to raise their levels and standard of liv- 
ing. Health is generally recognized as one of 
the important aspects of levels and standards 
of living and many persons are of the opinion 
that voluntary health insurance is an important 
element in improving the health status of rural 
residents. It would appear that all agencies 
working in rural areas must in the future give 
more attention to community organization. 
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Continued High Incidence of Diphtheria 


ina Well-Immunized Community 


By W. J. MURPHY, M.D., M.P.H., V. HAMILTON MALEY, M.D., 
and LILLIAN DICK, B.S, R.N. 


HE incidence of diphtheria in the United 

States has steadily declined during the 
past few decades. Morbidity and mortality 
have decreased in each of the various geo- 
graphic areas, but not to a similar extent (7, 2). 
The most abrupt drop has occurred in the 
Northeast, which prior to 1920 reported the 
highest rates in the country. In contrast, the 
most leisurely decline was observed in the South. 
At present, the rates reported from several of 
the southeastern-States, including Georgia, are 
among the highest in the Nation. 

Although evidence indicates that the abrupt 
drop in diphtheria morbidity during the past 
25 years is related to the widespread use of 
active immunization, it is generaly agreed that 
other factors have contributed to the decline. 
It is probable, too, that current variations in 
incidence in different areas may be due, in part, 
to factors unrelated to artificial immunization. 

In an area of north Georgia comprising 10 
counties with a combined population in 1950 
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of 156,175, the average annual morbidity rate 
for 1949-53 was 26.2 per 100,000 population as 
compared with a rate of 7.6 for the State. At 
the center of that area is Hall County, which 
reported an average annual rate of 47.8 during 
the same period. This report deals primarily 
with the diphtheria experience of Hall County. 

Hall County, Ga., is located in the Piedmont 
Plateau of the foothills of the Appalachian 
Mountains and had a population of 40,113 in 
1950, approximately 10 percent of which was 
Negro. Gainesville, the principal city, had a 
population of 11,936. On the whole, the county 
is prosperous and ranks in median family in- 
come among the upper 15 percent of Georgia’s 
159 counties. 

Medical, public health, and hospital facilities 
are considered adequate. Since 1921, Hall 
County has had an organized health department 
with full-time professional personnel. Gaines- 
ville has a modern hospital with 114 beds. In 
1953, there were 27 practicing physicians in 
the county. 


Diphtheria Incidence 


From 1935 through 1953 no appreciable de- 
cline was observed in the diphtheria incidence 
in Hall County. This is shown in table 1 
which compares the county’s average annual 
morbidity and mortality rates with those for 
the State. 

In view of the small Negro population in 
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Table 1. Average annual morbidity and mor- 
tality rates per 100,000 population for Hail 
County and for Georgia, 1935-53 


Georgia Hall County 


Years 
Mor- Mor- Mor- Mor- 
bidity tality bidity tality 
1935-39 3h 3 3. 9 31. 0 3. 0 
1940-44 18. 4 ee i 35. 6 iL? 
1945-49 ; 14. 1 2 66. 7 2 
1950-53 as 6. 4 .4 28. 8 2 


Hall County, the white and Negro rates are 
not considered separately. Until recently, the 
reported incidence of diphtheria in the white 
population was considerably above that for the 
Negroes. The rate for the white population 
has declined more rapidly, however, and since 
1952 it has been slightly below the rate for 
Negroes. 

The age distribution of diphtheria Tall 
County does not differ appreciably from that 
of the State. At present in Georgia approxi- 
mately 85 percent of all cases are reported in 
children below the age of 15 years, the highest 
rate being observed in the group 5 to 9 years old. 

During the 5-year period 1949-53, diphtheria 
occurred in all sections of the county with rela- 
tive frequency. Of the 96 cases reported for the 
period, 28 occurred in Gainesville and 68 in the 
remainder of the county. The average annual 
rates per 100,000 population for the 2 areas were 
46.9 and 48.2, respectively. No undue concen- 
tration of cases was apparent in any particular 
occupational group. In keeping with the sea- 
sonal rise in incidence observed throughout the 
State, 50 percent of the cases were reported in 
October and November. 


Diagnostic Criteria 


To evaluate the criteria of diagnosis, we re- 
viewed the records of the 96 cases of diphtheria 
Primary considera- 


» 


reported during 1949-53. 
tion was given to: (a) the occurrence of a fe- 
brile illness of several days’ duration; (>) evi- 
dence of a localized infection as indicated by a 
membrane in the throat, laryngeal involvement, 
or both; and (¢) laboratory studies. In ap- 
proximately four-fifths of the cases the local 
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and constitutional symptoms and the laboratory 
findings were consistent with a diagnosis of 
diphtheria. Some patients were described as 
having a febrile illness, sore throat, and a posi- 
tive culture, but they lacked a typical mem- 


brane. In the remaining cases, the diagnosis 
was based on clinical grounds, characteristically 


on the appearance of the membrane. Appar- 
ently, the diagnostic criteria in Hall County 
were comparable to those in other areas of the 


State. 


Cultures 

Since October 1948 all virulent diphtheria 
cultures received by the central laboratory of 
the Georgia Department of Public Health have 
been forwarded for typing to the Laboratory 
Branch of the Communicable Disease Center, 
Public Health Service. And since July 1950 
virulent cultures received by the branch labo- 
ratories have also been forwarded for typing. 

A total of 927 virulent cultures were sub- 
mitted for typing from October 1948 through 
June 1954. 
ber of persons from whom cultures were re- 


This figure represents the num- 


ceived, and it includes only actual cases and 
intimate contacts. 

The different types of 
diphtheriae found in the various areas of the 
State are shown in table 2. The classification 
method is the one used by Frobisher (3). 
Gravis strains predominated in north Georgia, 
particularly in Hall and adjacent counties, but 
comprised only a small proportion of the cul- 


( ‘orynebacté rium 


tures received from central and south Georgia. 

The area designated as north Georgia repre- 
sents approximately the northern two-fifths of 
the State. It includes 59 counties, 9 of which 
are contiguous with Hall County. 

Of the cultures received from Hall County, 
approximately one-third were obtained from 
clinical cases and the remainder from house- 
hold contacts. In numerous instances, unfor- 
tunately, cultures from hospitalized patients 
were not forwarded for typing to the Georgia 
Department of Public Health. Of the 96 cases 
reported during 1949-53, cultures were received 
from 55, and, of these, 52 were gravis and 3 
were mitis. In 13 additional instances, cul- 
tures were received from one or more members 
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Table 2. 


Diphtheria cultures classified according to type, received from four areas of Georgia, 


October 1948—June 1954 


Area 


Total for State - 


Hall County - - - ‘ — 
Adjacent counties _ — _ - : _ : 
Other counties in north Georgia__- -- - 

Counties in central and south Georgia__- 


of the immediate family but not from the pa- 
tient. In 12 of these instances, cultures were 
gravis in character and 1 was indeterminate. 


Immunization Status 


The immunization status of 96 diphtheria 
patients (1949-53) was obtained from their 
clinical records. Patients recorded as having 
received one or more doses of an immunizing 
agent were separated into two groups: (a) those 
who had received at least 3 doses of an antigen, 
the last one within 3 years of the date of ill- 
ness; and (6) all others who had received at 
least 1 dose. The first were considered to rep- 
resent immunization failures while in the sec- 
ond group protection was classed as inadequate 
or lapsed. ° 

Information as to prior immunization was 
available for all but 14 of the 96 cases. The 
findings are sumarized below. 


Tmmunization Number cases 


None ..-. i best oa ; 48 
Inadequate or lapsed_- 27 
Immunization failure_- ieee 7 
Unknown —_~_ : : pei a ea ee ie 14 


Of the 27 patients for whom immunization 
was recorded as being inadequate or lapsed, 5 
had received one dose and 3 had received 2 doses 
of alum-precipitated toxoid within 3 years of 
the date of illness. For the remaining 19, there 
was an interval of more than 3 years between 
the date of the last inoculation and the onset of 
illness. 

The 54 patients in the innoculated group in- 
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= Inde- 

‘ , ~ \ 7 : 

Gravis Mitis — termi- 

Total nate 

cultures 
Num- ‘ Num- Num- Num- 
Percent 

ber ber ber ber 
927 393 12.3 $13 105 16 
169 154 91. 1 14 0 l 
70 18 68. 6 17 2 3 
372 165 44 177 22 8 
316 26 8. 2 205 8] } 


cluded 12 preschool and 22 children of school 
age, 7 boys and 27 girls. This apparent sex 
difference may be of some significance since a 
similar preponderance of cases among girls in 
inoculated groups has been reported by other 
workers (4). 

In the unimmunized group there were 36 
preschool and 10 school-age children and 2 
Of these 48 patients, 25 
were males and 23 females. 

Four of the 96 diphtheria patients died. 
None of the four had received an immunizing 


agent. 


adults above age 30. 


Active Immunization 


In April 1953, a study was made of the extent 
to which active immunization was being em- 
ployed in Hall County. For that purpose, a 
10-percent sample of recorded live births dur- 
ing 1948-51 was obtained by selecting every 
10th name from an alphabetical list prepared 
by the Georgia Division of Vital Statistics. 
The names appearing in the sample were 
checked against the records of the Hall County 
Health Department. Those not appearing in 
the files were checked against the records of 
three pediatricians. The remaining 
that failed to appear in the physicians’ records 
were arranged alphabetically, and a 20-percent 
sample was obtained by selecting every fifth 
name. The homes of the selected children were 
visited. If there was a history of prior im- 
munization, the name of the physician admin- 
istering the inoculations was obtained and his 
office was visited. A child was included in the 
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inoculated group only if an immunization rec- 
ord was on file. Those who had moved from 
the county were considered unimmunized. In- 
fants who had died prior to the study were not 
excluded from the tabulations. 

The 10-percent sample of live births for the 
period, 1948-51, included 395 names. The rec- 
ords of the Hall County Health Department 
and those of three pediatricians showed that 
239 had received one or more doses of a diph- 
theria antigen. In 192 instances, the inocula- 
tions had been given during the first year of 
life. Since a considerable period of time is re- 
quired in administering multiple doses of an 
antigen, the date of the first inoculation was 
used. 

For the most part, a combined diphtheria- 
tetanus-pertussis antigen had been adminis- 
tered, although during 1948 and 1949, the pri- 
mary series sometimes consisted of 2 doses of 
alum-precipitated toxoid. Of the 239 infants 
for whom immunization records were on file, 
184 had received at least 3 doses of a combined 
antigen; 37 had received 2 doses of an antigen, 
chiefly alum-precipitated toxoid, and 18 had 
received only 1 dose. 

There remained 156 names which did not 
appear among the immunization records. As 
stated previously, a 20-percent sample was ob- 
tained, and the 31 children in the sample were 
visited. A history of prior immunization was 
obtained for 12 children and verified by a visit 
to the physician’s office. Of this group, 9 had 
been inoculated during the first year of life. 
For 12 children, there was no history of prior 
immunization and 7 families had moved from 
the county. 

The proportion of Hall County children born 
during 1948-51 who had received an immuniz- 
ing agent during the first year of life was esti- 
mated as: 

192+ (5x9) 
B95 








=60 percent. 


The estimates of 68.3 percent for the second 
and 74.4 percent for the third year of life were 
similarly prepared. 

The inoculated group included only children 
with immunization records, and since infants 
who died were not excluded and those who had 
moved from the county were considered un- 
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immunized, the actual immunization rate prob- 
ably exceeded the estimated figures. 

By the age of 6 years, the proportion of 
inoculated children in Hall County approached 
100 percent. Prior immunization against 
diphtheria is a requirement for entrance to 
school, and although the regulation is not 
rigidly enforced, comparatively few children 
fail to comply with it. It is also routine prac- 
tice for representatives of the health depart- 
ment to visit the schools in the fall and to ad- 
minister recall doses to those in the lower grades 
who have not received one within 3 years. 


Schick Tests 


In December 1953, the children in 1 Negro 
and 2 white schools were Schick tested. The 
test group included 1,838 children ranging in 
age from 6 to 18 years. Both urban and rural 
areas were represented. Tests were made by 
injecting intradermally into the forearm 0.1 ce. 
of an appropriate dilution of a standard diph- 
theria toxin. Control tests were not employed. 
Readings were made on the sixth day and doubt- 
ful reactions were read as positive. Since the 
findings in each school group did not differ ap- 
preciably, they were considered together 
(table 3). 

Even assuming some margin of error in con- 
nection with the technique employed, it is ap- 
parent that comparatively few school children 
in’ Hall County are Schick positive. This ob- 
viously implies an unusual immunization rate, 
either natural or artificial, or both. 

In a number of previous surveys of school 


Table 3. Number and percent of positive Schick 
tests by age, Hall County, Ga., December 
1953 


| Num- Per- 





Num- | “be t 

Age (years) ber = oom 

, | Penn posi- posi- 

| tive tive 
All ages 1, 838 106 5. 7 
6-7 412 27 6. 5 
8-9__ 351 16 4.5 
10-11 379 20 5. 2 
12-13 316 18 5. 6 
14-15 227 17 7.4 
16-18 153 8 5.2 
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children in the South (5, 6), the proportion of 
Schick-negatives was also found to be high, 
even among those who had never received an 
immunizing agent. Similarly, in Schick sur- 
veys of young men entering the armed services 
(7, 8), the frequency of positives among men 
from the South has been lower than among 
those from most other areas of the country. in 
view of the findings in previous surveys, the 
results in Hall County are not surprising when 
considered in connection with the high diph- 
theria morbidity and the extent of artificial 
immunization. 


Discussion 


The continued high incidence of diphtheria 
in Hall County is of interest in view of the 
general decline experienced throughout the Na- 
tion and in most areas of Georgia. Although 
it is conceivable that a variety of factors may 
have contributed to the Hall County experience, 
this study has been concerned primarily with 
the extent of active immunization, the prevail- 
ing strain of Corynebacterium diphtheriae, 
and the frequency with which clinical infections 
occurred among the immunized. 

Hall County has had an organized health de- 
partment for more than three decades and dur- 
ing most of that time immunization against 
diphtheria has been stressed by health officials 
and physicians alike. That the program has 
been reasonabiy successful in reaching a large 
proportion of the preschool population is in- 
dicated by the results obtained in checking a 
sample of live births against available immuni- 
zation records. Although the estimates based 
on that sample cannot be readily compared 
with those reported from other areas in the 
past, immunization apparently has been used 
more extensively in Hall County than in nu- 
merous other localities (9-11), which have ex- 
perienced a far lower incidence of diphtheria 
for a number of years. Obviously, the Hall 
County experience cannot be attributed solely 
to a lack of interest in active immunization. 
On the contrary, the incidence of diphtheria 
has continued at a high level despite a well- 
organized immunization program. 

On the other hand, the evidence indicates 
that the use of a diphtheria antigen afforded 
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an appreciable degree of protection when rec- 
ommended schedules were followed. In view 
of the proportion of children who had received 
an immunizing agent, 60 percent by the age 
1 year and almost 100 percent by the age of 6 
years, it is apparent that clinical infections 
were observed much less frequently among those 
who had received one or more inoculations. 
Moreover, of the infections observed in the inoc- 
ulated group, the great majority occurred fol- 
lowing inadequate dosage or after protection 
had been permitted to lapse. 

It is possible that the high diphtheria in- 
cidence in Hall County may be associated with 
an unusually aggressive strain of C. diphtheriae. 
Since October 1948, when routine typing was 
begun, more than 90 percent of the cultures 
from that county and almost 70 percent of the 
cultures from neighboring counties have been 
gravis strains. The findings are in sharp con- 
trast to the diphtheria flora usually encountered 
in other areas of the United States (/2-/4). 
Moreover, the serologic studies reported by 
Hermann and Parsons (74) indicate that the 
gravis strains isolated in north Georgia are 
closely related antigenically. 

However, the clinical manifestations of the 
disease have not been unusual and case fatality 
rates have not been excessive, even among the 
unimmunized. 

The association of a gravis strain with the 
continued high incidence of diphtheria in Hall 
County is not necessarily peculiar to that type 
of C. diphtheriae. Presumably, other types 
might be involved elsewhere in similar situ- 
ations. 


Summary 


From 1935 through 1953, the incidence of 
diphtheria in Hall County failed to decline in 
spite of a well-organized immunization pro- 
gram. 

A study based on a sample of live births in- 
dicates that at least 60 percent of the infants 
born in the county receive an immunizing agent 
by the age of 1 year. By the age of 6 years, 
the figure approaches 100 percent. 

A review of the diphtheria cases reported 
during the period 1949-53 indicates that active 
immunization afforded an appreciable degree 
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of protection. Of the cases observed among 
previously inoculated children, the great ma- 
jority occurred following inadequate dosage or 
after protection had been permitted to lapse. 

Since October 1948, more than 90 percent of 
the cultures received from Hall County have 
been gravis strains. In central and south Geor- 
gia gravis strains were encountered infre- 
quently. 

The clinical manifestations of the disease in 
Hall County have not been unusual. 
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Warns Against Hoxsey Treatment 


An official public warning against use of the Hoxsey treatment 
for internal cancer was issued April 4, 1956, by the Food and Drug 


Administration. 


The warning was based on the finding by the United States Court 
of Appeals for the Fifth Circuit that the treatment was worthless. 
Analysis of the contents of the liquids and pills issued by the Hoxsey 
clinies at. Dallas, Tex., and Portage, Pa., showed no value in the cure of 
cancer and that they contained potassium iodide, a. compound which has 
been indicated as one that may accelerate growth of some cancers. In 
addition, the Food and Drug Administration, despite a thorough study, 
stated it had not found a single verified cure of internal cancer effected 


by the Hoxsey treatment. 


An injunction obtained October 26, 1953, prohibits the shipment of 
Hoxsey “medicines” in interstate commerce if the labeling represents, 
suggests, or implies that they are effective in the treatment of any type 


of internal cancer. 
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Questions put to homemakers in Rochester and Syracuse, N. Y., evoke 
a striking relation between knowing and doing. 


Nutritional Knowledge and Practices 


By CHARLOTTE M. YOUNG, Ph.D., KATHLEEN BERRESFORD, M.S., 
and BETTY GREER WALDNER, M.N.S. 


HY are some people less well fed than 
they might be, even when their income 
is sufficient? A study in New York State dem- 
onstrated that in a number of families where 
there were dietary inadequacies lack of income 
was not the primary cause (7). May one expla- 
nation be that homemakers do not know what 
to feed their families to provide a nutritionally 
adequate diet? Studies in Richmond, Va., in 
1947 indicated that adequacy of family feeding 
might be related to the level of homemakers’ 
knowledge about food and nutrition (2). 
Public health workers, teachers, extension 
workers, and school lunch managers are inter- 
ested in determining what knowledge about 
food and nutrition the homemaker applies to 
feeding her family. On what nutrition sub- 
jects have we succeeded in educating the home- 
maker? Where do we need to do better? 
What problems do homemakers have in plan- 
ning, buying, or preparing food for their 
families? Do they seek help with these prob- 
lems? What kinds of help? Where has the 
homemaker obtained her present information 
on food and nutrition ? 
In an attempt to answer some of these ques- 
tions, we studied the food and nutrition knowl- 





Dr. Young is professor of medical nutrition, Mrs. 
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edge and practices of cross-sectional represent- 
ative samples of homemakers in two upstate 
New York cities, Rochester and Syracuse, in the 
early fall of 1953. 


Survey Techniques 


Data were collected by trained interviewers 
directly from homemakers, that is, persons re- 
sponsible for planning family meals. The in- 
terview used pretested open-end questions. 
The interviewer recorded responses as nearly 
as possible in the homemaker’s words. Ninety- 
six questions were asked. An average inter- 
view lasted 1 hour. 

Sampling was directed by P. J. McCarthy, 
director of the Cornell University Statistics 
Center, Ithaca, N. Y. Within the city limits 
of Rochester, population 332,488, and Syracuse, 
population 220,583 (1950), sample blocks were 
drawn with probability proportionate to size, 
based on the census of housing block statistics 
for 1950. All private dwelling units in the 
sample blocks were listed, and those to be in- 
terviewed were selected by a field supervisor 
in a central office in accordance with a sched- 
uled sample interval starting with a random 
number. Validation of the samples by com- 
parison with statistics from the 1950 census is 
reported in detail elsewhere (3). The educa- 
tional attainment level of the homemakers in 
the Syracuse sample was somewhat higher than 
that of Syracuse women reported in the 1950 
census. No single-person dwellings were used. 

Completed interviews in Rochester numbered 
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Percentages of homemakers who named and understood why given foods should be 
served with each meal, and percentages using such groups in the previous 24 hours 


3 = 
Giving reason | 
for inclusion 


Table 1. 





Using in past 


| Naming as necessary 
24 hours 


meal components 
Basic food groups 


Rochester Syracuse | Rochester | Syracuse | Rochester | Syracuse 


ON 97 96 36 | 50 
Potato, other vegetables and fruits... ____---| 96 95 | ‘ 46 | 
68 58 | é 32 
52 ) 19 


Milk, cheese, ice cream 
Bread, flour, cereals __ _ - sid aicee eel 55 


Leafy, green, or yellow vegetables “ae 
Butter or fortified margarine 
Citrus fruit, tomato, cabbage 


17 
7 | 
a 





331 and in Syracuse, 315, representing in each 
city 63 percent of the sample drawn. The dis- 
position of the rest of the sample drawn in- 
cluded 12-percent refusals in Syracuse and 14 
percent in Rochester. The most frequent rea- 
sons given for refusals were “not interested,” or 
“too busy,” but they also included serious ill- 
nesses or recent deaths in the families, inability 
to speak English, apparent mental incompe- 
tency, and refusal to answer the door. The re- 
maining 25 and 23 percent of the sample drawn 
were accounted for almost equally by single 
person dwellings and by families not at home 
on at least three interview attempts at different 
times of the day and evening. 

Responses to various parts of the question- 
naire were tabulated and related to the follow- 
ing factors: age group of the homemaker, her 
level of formal educational attainment, whether 
or not she had ever “studied about what to eat,” 
and family income level. The age groups used 
included the following: young (under 40 years 
of age), middle-aged (40 to 60), and older 
(over 60). Homemakers were grouped in three 
levels of educational attainment—those who 
had not attended high school, those who had 
attended but not completed high school, and 
high school graduates. Divisions used for 
family income level were under $3,500, $3,500- 
$4,999, and $5,000 or over. 

The homemaker’s knowledge was assessed ac- 
cording to her response to a number of ques- 
tions. Among others these included: 

1. What do you feel should be included in the 
meals for your family each day? Why do you 
feel (name of food) should be included? Why 
does your family need that? 
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2. Maybe you have heard or read about a so- 
called balanced diet. What does a balanced 
diet mean to you? 

3. Do you know what is meant by the “basic 
seven”? What are the groups in the “basic 
seven”? 

4. What other foods could be used in place 
of milk? When you do not wish to serve meat, 
fish, or poultry, what foods do you think you 
can serve in their place and get some of the same 
food value? When you do not have oranges 
or grapefruit is there anything you can serve 
that would give you about the same food values ? 
What? 


Nutritional Knowledge 


Response to the question of what should be 
included in the family’s meals each day is shown 
in table 1. If a homemaker named an impor- 
tant nutrient contribution or nutritional func- 
tion served by the food group mentioned, the 
interviewer credited her with giving a correct 

eason. For example, in answer to questions 
about why meat and milk should be served each 
day, typical correct replies might include: 

Meat—“because it has lots of iron” or “be- 
sause it builds good red blood” or “protein” or 
“because it builds muscle.” 

Milk—‘“for strong bones and teeth” or “be- 
cause it has lots of calcium.” 

In contrast, replies such as “good for you,” 
“to grow,” “because we like it,” or “need it” 
were not interpreted as indicating specific nu- 
tritional knowledge. Those who could give a 
correct reason for three or more groups were 
said to have “adequate knowledge”; those who 
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could not do so for any group, “no knowledge” ; 
and those in between, “some knowledge.” 

The conventional foods, such as meat or meat 
substitutes and potatoes and other vegetables 
and fruits, were mentioned for inclusion in 
meals by almost all of the homemakers. Only 
a few in the study mentioned items more likely 
based on nutritional knowledge than custom. 

None of the homemakers mentioned all 7 of 
the basic food groups; only 3 percent named 
6 of them; an additional 12 to 14 percent, 5. 
The great majority mentioned only 3 or 4 
groups. 

Only one-third to one-half of all the home- 
makers had enough knowledge to give correct 
reasons for inclusion of any of the food groups. 
Again meat or meat substitutes, potatoes and 
other vegetables and fruits, and the milk group 
were best known. Only 3 to 6 percent of the 
homemakers knew a reason for including vita- 
min C-rich fruits; 7 to 10 percent, carotene- 
rich fruits and vegetables; 4 percent, butter or 
fortified margarine; 16 to 19 percent, bread, 
flour, or cereals. 

Assessment of nutritional knowledge was 
based on the number of food groups for which 
each homemaker could give a correct reason 
for inclusion in her family’s meals. Nineteen 
percent of the Rochester and 30 percent of the 
Syracuse homemakers gave evidence of an ade- 
quate knowledge as defined in this study; 32 
and 36 percent, some knowledge; 34 and 49 
percent, no knowledge. 

Approximately one-fourth of the homemak- 
ers in both cities defined a balanced diet in 
such a way as to show the expression was mean- 
ingful to them. Two-thirds to three-fourths 
of the homemakers said they had never heard 
of the basic seven. Only 10 to 20 percent who 
had heard of the term could name at least one 
of these food groups. 

The percentage of homemakers in each city 
who could name possible nutritional substitutes 
for each of three basic foods is shown in table 
2. Again, the meat group was best known. 

The younger and better educated homemak- 
ers definitely displayed more knowledge of nu- 
trition than the older and less well educated. 
Since age and educational level proved to be 
closely associated, it was felt that educational 
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level was the determining factor. There was 
no consistent relationship between family in- 
come level and the homemaker’s knowledge of 
nutrition. What income influence appeared to 
be present was found to be due largely to edu- 
cational differences. This finding occurred 
when the income and educational influences 
were segregated by two-way tabulation for any 
given measure of nutritional knowledge. De- 
tails of these relationships and supporting data 
are reported elsewhere (4). 

In Rochester there were 35 percent and in 
Syracuse 40 percent of the homemakers who re- 
ported they had “studied about what to eat.” 
Most of them had studied the subject in public 
school. Only a few reported study under other 
circumstances such as courses offered by the 
Red Cross, home bureau, and cooking schools. 
Regardless of which measure of nutritional 
knowledge was used, a higher percentage of 
homemakers who had studied about what to 
eat had some knowledge of nutrition which was 
lacking in those who had not studied. 


Performance 


In relating the performance of the home- 
maker in feeding her family to her knowledge 
of nutrition, we considered: (a) recall by the 
homemaker of foods served her family in the 
previous 24 hours and whether or not the meals 
had been typical; (6) recall of beverages (sep- 
arately for children and adults) served at each 
meal; and (c) quantitative information ob- 
tained by the homemaker’s recall of the amounts 
of certain key foods used during the previous 
week, 

Family income and age and education of the 
homemaker were related to performance, and 
nutritional knowledge was related to perform- 
ance on a group basis. The practices of home- 


Table 2. Percentages of homemakers with 
knowledge of correct nutritional substitutes 
for three basic foods 


Basic food 


| mechenter Syracuse 


Meat, fish, or poultry j 63 
Milk K 44 


35 
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makers with little or no nutritional knowledge 
were compared with those who had adequate 
knowledge. 

The performance of the homemaker in feed- 
ing her family was considerably better than 
her knowledge (table 1). Homemakers who 
actually used each food group were more num- 
erous than those who mentioned that it should 
be included in the meals or those who knew 
why. However, the food groups that were least 
well known were also least used. It would seem 
likely that for those groups where knowledge 
is necessary to appreciate the need for their in- 
clusion in the family meals, inclusion in the 
24-hour period was a matter of chance. Cer- 
tain food groups, such as meat or meat substi- 
tutes, potatoes and other vegetables and fruits, 
and bread, flour, or cereals, are included in 
most meals conventionally. Probably butter 
(or fortified margarine) was used more than 
the figures indicate. Its use may not have 
been recalled. The figures presented for food 
usage in the previous 24 hours are almost 
identical, with minor variations, to those ob- 
tained in urban and rural Virginia and in two 
rural school districts in New York (2, 5). 

Approximately 40 percent of both the 
Rochester and Syracuse homemakers included 
all seven food groups in their menus. This fig- 
ure is lower than the 50 percent reported for 
urban Virginia (2) but similar to those reported 
for rural Virginia and rural New York (4). 

Milk was the usual beverage served at most 
meals for children. But in substantially all 
of the homes, it was not the usual beverage for 
adults at any meal. Only 13 percent reported 
it as one of the adult beverage choices at break- 
fast, 33 to 44 percent at noon, and 31 percent 
at night. 

A quantitative estimate of the adequacy of 
feeding practices with respect to four food 
groups is presented in table 3, with the bases 
used in evaluation of adequacy. In about one- 
fifth of the homes, less than half the suggested 
quantitative needs of the family were met for 
both the milk and citrus fruit groups. Again, 
practice is shown to be best with regard to 
usage of the meat and meat substitutes group. 

Feeding practices did not vary so much with 
age and education as did levels of nutritional 
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Table 3. Percentages of households using ade- 
quate quantities of four given food groups 
during week 





Food groups and adequacy levels Rochester Syracuse 


Milk 
Less than 50 percent of need !__-__~ 20 19 
At least 90 percent of need !______- 34 31 
Eggs 
One per day per person_______-_-~-- 39 33 
Three or more per week per person_ 98 98 
Meat, fish, or poultry 
Two pounds per week per person 
over 10 years of age and one 
pound per week per child under 
ae ee 91 88 
Citrus fruit, tomato, or juices 
Less than 50 percent of need ?____~ 21 20 
At least 90 percent of need ?_____ ~~ 51 44 


1 Based on 1 pint per day per adult; 1 quart per 
day per child. 

2 Based on 1 serving of citrus fruit, or equivalent, per 
day per person. 


knowledge. However, the younger and more 
educated homemakers adhered to better prac- 
tices than did others. The level of educational 
attainment of those under study appeared to 
be the factor which was most consistently re- 
lated to adequacy of performance in feeding 
the family. Income effects, as was true for 
their relationship with knowledge, were consid- 
erably less consistent and of smaller magni- 
tude (6). Homemakers who reportedly had 
studied about what to eat apparently served 
better meals, both qualitatively and quantita- 
tively, to their families than those who had not 
studied. The quality of breakfast patterns also 
improved with the factors which affected other 
feeding practices (6). 


Knowledge and Action 


Adequacy of dietary practices appeared to be 
related directly to the level of the homemaker’s 
nutritional knowledge. As knowledge in- 
creased, so did the percentage of homemakers 
who included certain basic food groups in the 
24-hour period (table 4), though differences 
were not large. 
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Differences were evident in the groups where 
knowledge might be expected to be causative. 
Of homemakers who had an adequate knowl- 
edge of nutrition, those who used all seven 
of the basic food groups in their meals were a 
far greater proportion (48 percent) than of 
those with no knowledge (31 percent). Also, 
more homemakers with an adequate knowledge 
(76 percent) served nutritionally good break- 
fasts than did those with some or no knowledge 
(62 and 51 percent, respectively). 

Knowledge of nutrition appeared to be re- 


Table 4. 


lated to performance as measured in more 
quantitative terms also (table 5). There was 
a smaller percentage of homemakers with an 
adequate knowledge of nutrition in the cate- 
gory of those using less than 50 percent of 
their familys’ suggested needs for milk and 
citrus fruit. 


Food Problems and Help Sources 


The details on information obtained concern- 
ing the planning, buying, and preparation of 


Percentages of homemakers in each category of nutritional knowledge using given food 


groups in previous 24 hours 





Food group 


eR ene Lea ers 

Potato, other vegetables and fruits__........-------- 
I NN no ceccpestic mvc nian a unsts ie on 
EE SEE pee aE 
Butter, fortified margarine......................... 
Leafy, green or yellow vegetables__.--..-..--------- 
Citrus fruit, tomato, cabbage........-.-.-.....---.--- 


Table 5. 


Rochester Syracuse 





Level of knowledge 


None Some Adequate, None Some (Adequate 
98 99 100 100 97 100 
89 93 97 92 9] 96 
71 88 95 82 90 89 
99 99 100 99 100 100 
93 93 98 97 99 97 
62 65 71 61 55 66 
69 74 78 59 75 $l 


Percentages of homemakers in each category of nutritional knowledge using adequate 
quantities of three given food groups during week 








Food groups and adequacy levels 


Less than 50 perceut of need !___..-----.---------- 
At least 98 percent of weed *............-......-<-- 


Meat 
Two pounds per week per person over 10 years of age | 
and one pound per week per child under 10 years of 
Citrus fruit 


Less than 50 percent of need ?_____-...--.----- oe 
At least 90 percent of need *..............-.......-- 


Rochester Syracuse 


Level of knowledge 





1 Based on 1 pint per day per adult; 1 quart per day per child. 
2 Based on 1 serving citrus fruit or equivalent per day per person. 
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None Some (Adequate, None Some | Adequate 
27 15 14 21 21 l4 

30 4 35 37 27 30 

85 90 86 S4 87 96 

25 24 8 27 22 15 

46 51 71 41 41 52 
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food by homemakers are not reported here. 
However, it was found that family food shop- 
ping is done chiefly by homemakers, usually 
once a week. Most homemakers do not plan 
meals much ahead of time. More than 40 per- 
cent do their planning on the day of the planned 
meal or at the “last moment.” About two- 
thirds of the homemakers said they had a 
specific amount of money to spend for food each 
week or month. Ninety-two percent of the 
homemakers felt their families were getting 
all the needed foods. 

One-third of the homemakers said they en- 
countered some difficulty in planning, buying, 
or preparing food for their families. ‘Two- 
thirds of those who said they had problems de- 
sired help. Means of obtaining variety and 
planning to suit all of the family’s needs were 
mentioned most frequently. Budgeting, quick 
menus, food habits, and special diets also were 
cited as problems in the order named. 
Younger, better educated homemakers ex- 
pressed the need for help with more problems 
than did others. 

The homemaker ranked magazines and news- 
papers as the primary source for information 
on what to feed the family. Mothers and rela- 
tives were the persons most often mentioned as 
sources. Of professional persons, the greatest 
number of homemakers felt the physician had 
given them the most information. Homemak- 
ers used recipes and information on food prep- 
aration more extensively than other kinds of 
material supplied. Next most frequently used 
was information on meal planning and the 
components of a balanced diet. 
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Results of the study have been reported to 
public health, nutrition, education, and exten- 
sion groups in Rochester, Syracuse, and else- 
where. These have included regional public 
health and dietetic associations; nutrition com- 
mittees; nutrition workshops for health, edu- 
cation, and welfare personnel; and workshops 
for school lunch personnel, for home economics 
teachers, and for extension workers. 
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Repeated Pregnancy Wastage 


By F. J. SCHOENECK, M.D. 


RECONCEPTIONAL study, treatment, 

and other medical attention for women 
whose pregnancies repeatedly end in misfor- 
tune have been accepted as a hope of reducing 
pregnancy wastage. 

I have previously reported that a relatively 
small group of childbearing women account for 
a disproportionately high percentage of such 
wastage (7). Schlesinger and Allaway (2) 
state that the expectation of perinatal loss 
among women with a history of previous child 
loss was 2.7 times greater than among multi- 
parous women without such loss. They con- 
cluded: “This trend toward further narrowing 
of the problem of perinatal loss points to the 
need for increased concentration of research 
and public health services on the vulnerable 
group of women who present a history of pre- 
vious child loss.” Randall, and associates (2) 
state : “When all other factors were disregarded 
and the outcome of the present pregnancy was 
compared among women with good obstetrical 
history and those with poor obstetrical history, 
abortion was found to have occurred 20 times 
more frequently when the previous obstetrical 
history was ‘poor’.” 

Other articles of the general nature of those 
quoted are appearing in medical literature. 
The Syracuse Department of Health is report- 
ing here the pregnancy outcomes of a group of 
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women selected specifically because of their 
poor obstetrical histories. 


Pregnancy Outcomes 


Clinical histories of these women have been 
gathered in the past 2 years from sources in 
and around Syracuse, N. Y. These sources in- 
cluded private records, completed prenatal 
clinic records, and histories obtained by public 
health nurses in patient interviews in connec- 
tion with the department’s current survey of 
pregnancy outcomes. The histories were col- 
lected primarily as “matching controls” to com- 
pare with the histories of patients attending 
our local prepregnancy treatment clinic. 

The material consists of the obstetrical his- 
tories of 135 patients who had completed 653 
pregnancies (an average of 4.8 pregnancies per 
patient). There were 3 sets of twins among 
the 135 patients; 126 (93.3 percent) were white 
and 9 (6.6 percent) were Negro; 75 (55.5 per- 
cent) were private patients, and 60 (44.5 per- 
cent) were service cases. Four patients, (2.9 
percent) had definite Rh problems. 

Outcomes of 653 pregnancies, according to 
the histories of these 135 patients, were: 


Number Percent 
Living babies____- ~~~ . 201 30. 8 
. | Sees z 141 21.6 
Premature ___-_-- S a 60 9. 2 
Unsuecessful pregnancies a 452 69. 2 
Postnatal deaths: 
, ae s 1.2 
Premature _- 64 9.8 
Stillborn__---- : 49 7.5 
Abortions ; 324 49. 6 
Ectopic pregnancy 7 1.1 
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Of the total of 653 pregnancies, 12 babies 
(1.8 percent) had congential anomalies. Of 
201 living children, 3 (1.4 percent) had retro- 
lental fibroplasia. 

Unfortunately, the information available is 
not sufficiently complete to allow epidemiologi- 
eal analysis. Such an approach to each patient 
might establish whether these women have more 
in common than their obstetrical history. Iden- 
tification of such common factors is a step to- 
ward their elimination or control. 

There is some question in our minds about 
the complete reliability of the retrospective ob- 
servations of these women, but we are gathering 
data from our continuing study which we hope 
will provide clues for further preventive and 
remedial action. 

Reduction in infant loss and salvage of babies 
from unusual pregnancies have certainly not 
kept pace with the reduction in maternal mor- 
talities. Pregnancy salvage for the minority 
of unsuccessful patients is a challenge to the 
public health-obstetric-pediatric team. 


Comments 


We subscribe to the current methods of cor- 
rection as exemplified by the present programs 
in. New York City, Chicago, and New York 
State, outlined by Yankauer (4) and by various 
other professional groups and health agencies. 
In general these programs aim at improving 
eare during the prenatal, labor, and delivery 
periods, and pediatric care. 

Our previous studies in the field of unsuccess- 
ful pregnancies would seem to indicate that 
fetal salvage is essentially an obstetrical prob- 
lem (5). Hughes (6) in speaking of fetal 
salvage states: “Although we believe that all 
these standards should be carried out carefully ; 
that prenatal care should be improved; that 
pediatric care after birth should be made bet- 
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ter, we are of the opinion that in order to re- 
duce the infant death rate to a new low in this 
country, we must take a more specific approach 
to the problem.” 

One example of a specific approach is the 
preconceptional study and prophylactic treat- 
ment of women with a history of repeated un- 
successful pregnancies, as carried out by Hughes 
and his group in Syracuse. Many other types 
of study are necessary to cope with the ob- 
stetrical complications so often associated with 
abortion or fetal loss. 

Public health activities can play important 
roles in such a program. As an example, in 
Syracuse we are trying to find women who have 
or probably will have unsuccessful obstetrical 
experiences so that they may be studied and 
perhaps helped to bear healthy babies. 

Women with habitual pregnancy loss should 
be recognized as having specific problems 
worthy of consideration from all interested 
medical groups. 
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Cancer in lowa 


Of each 100,000 Iowa residents, 509 persons 
had cancer during 1950; 347 of these were 
first diagnosed during the year. Females had 
a slightly higher incidence rate than males. 
When adjustments are made for the age dis- 
tribution of the population, the Iowa incidence 
rate for all sites excluding skin, 253, was 12 
and 9 percent below the respective figures for 
the combined 10 cities (286) and the 4 northern 
cities (277) recently surveyed by the National 
Cancer Institute of the Public Health Service. 
Much of this differential can be attributed to a 
lower rate in rural Iowa. The rate for urban 
Iowa agreed well with that reported for the 
four northern cities. 

In Iowa, 76 percent of the newly diagnosed 
‘ancer cases were confirmed microscopically. 
This was essentially the same as the combined 
figure from surveys of the 10 urban areas. 
The urban-rural differential in this respect was 
small—77 percent contrasted to 73 percent— 
which suggested about equal reliability of 
diagnoses in the two population groups. In 
view of the proportion of cases with micro- 
scopic confirmation in Iowa, it may be noted 
that most comparisons and inferences drawn 
from the Iowa data remained essentially un- 
changed, whether based on total newly diag- 
nosed cases or solely on those meeting exacting 
diagnostic criteria. 

Among Iowa males, cancer occurred most 
frequently in the digestive system, skin, genital 
organs, buccal cavity, and respiratory system. 
Among females, the order was genital organs, 
breast, digestive system, and skin. The leading 
specific sites for males were prostate, stomach, 
large intestine, and lung; for females, breast, 
cervix, and large intestine. 

Incidence rates in the urban population were 
higher than in the rural population for such 
primary sites as lung, larynx, and cervix. 
Several lines of indirect evidence, based partly 
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on examination of the data for internal con- 
sistency, support the hypothesis that these dif- 
ferences are real. There was little difference 
in the incidence of cancer of the corpus uteri, 
breast, prostate, and digestive system among 
urban and rural residents. 











No. 37 


The accompanying summary covers the 
principal findings presented in Public Health 
Monograph No. 37, published concurrently 
with this issue of Public Health Reports. The 
authors are with the National Cancer Institute, 
National Institutes of Health, Public Health 
Service, Bethesda, Md., and the lowa State 
Department of Health, Des Moines, lowa. 

Readers wishing the data in full may pur- 
chase copies of the monograph from the 
Superintendent of Documents, Government 
Printing Office, Washington 25, D. C. A 
limited number of free copies are available 
to official agencies and others directly con- 
cerned on specific request to the Public 
Inquiries Branch of the Public Health Service. 
Copies will be found also in the libraries of 
professional schools and of the major uni- 
versities and in selected public libraries. 


Haenszel, William, Marcus, Samuel C., and 
Zimmerer, Edmund G.: Cancer morbidity 
in urban and rural lowa. Public Health 
Monograph No. 37 (Public Health Service 
Publication No. 462). 85 pages. _Illus- 
trated. U. S. Government Printing Office, 
Washington, D. C., 1956. Price 20 cents. 
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Excluding cancers ot the lymphatic tissue and 
the hematopoietic system, two-thirds of the 
newly diagnosed cancers were localized at time 
of diagnosis. One of four had spread to adja- 
cent tissue or regional lymph nodes, and 1 of 10 
had metastasized to remote tissues. More 
‘ancers in males were diagnosed while localized 
(71 percent, excluding lymphatic tissue and 
hematopoietic system) than in females (63 
percent). This resulted not from a systematic 
sex differential for certain sites but from the 
preponderance of breast cancer among women, 
for which the probability of early diagnosis has 
been relatively poor. The greatest variable in 
stage at diagnosis was shown with regard to 
primary site. To illustrate, only 49 percent 
of cancers involving the digestive system were 
diagnosed while localized compared to 86 
percent for buccal cavity. In general, the 
proportion of localized cases was higher for 
the more accessible sites. 

Of every 100 residents with newly diagnosed 
cancer in Iowa, 75 were alive 6 months after 
diagnosis, and 66 were still alive after 1 year. 
There was no difference in the urban and rural 
experience with respect to survival. Stage at 
diagnosis had the most pronounced effect on 
survival rates. Of cancer cases diagnosed 
while localized, 81 percent survived 12 months 
as contrasted to 45 percent of those with 
regional involvement and 27 percent, with 
remote metastasis. Uterus and large intestine 
are among the sites exhibiting the greatest 
range in survival rates for cases in early and 
late stages. Survival rates for certain sites, 
such as pancreas and lung, are extremely poor 
even when diagnosed early. 

With respect to primary site of cancer, 
agreement between data on medical records 
and on death certificates was good. For most 
primary sites, comparisons between urban and 
rural areas based on incidence and mortality 
rates were in close agreement. 

Morbidity data reported from Denmark gen- 
erally show findings similar to those from Iowa 
with respect to urban-rural differentials. Both 
showed substantial differentials in incidence 
for all sites combined (éxclusive of skin, lym- 
phatic tissue, and hematopoietic system). For 
lung and bronchus, both sets of data exhibited 
a much more pronounced urban-rural differen- 
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tial among males. They agreed on two dis- 
tinct urban-rural patterns for cervix and corpus 
uteri. Neither the Danish nor Iowa data 
supported impressions of higher skin cancer 
incidence rates among rural populations as 
reported in medical textbooks. 

The age and sex patterns of cancer incidence 
in Iowa conformed generally to those reported 
from morbidity surveys elsewhere. Incidence 
of cancer increased rapidly during late adult 
life for both sexes. Although female rates for 
all ages combined exceeded those for males, 
females experienced lower rates at ages under 
10 and over 65. 

Although most cancers tend to appear in 
late adult life, some forms occur relatively 
frequently among young people. Less than 
5 percent of the newly diagnosed cases in lowa 
occurred among persons under 35, whereas 
one-fourth of cancers of the brain and endocrine 
glands, not elsewhere classified, and one-fifth of 
those in the skeleton and hematopoietic system 
were in this age group. 

Carcinoma constituted 86 percent of the 
newly diagnosed, microscopically confirmed 
cases of cancer in Iowa, a figure in close agree- 
ment with that from the 10-city morbidity sur- 
veys. Within Iowa there was no difference in 
this respect between urban and rural residents. 
Adenocarcinoma was more frequent among 
females, whereas epidermoid carcinoma was the 
leading type among males. One site—breast— 
accounted for much of the preponderance of 
adenocarcinomas among females. Leukemia 
was the most frequent histological type en- 
countered at ages under 15. Thereafter, car- 
cinomas became increasingly predominant. 

During 1950, 6,979 cancer patients were 
hospitalized for a total of 159,316 days, an 
average of 23 days per patient. The average 
length of stay did not differ for patients from 
urban and rural areas. Cancers of the diges- 
tive system alone accounted for about one- 
third of the total hospital days. Of the newly 
diagnosed resident cases, 59.2 percent were 
hospitalized within 1 year after diagnosis. 
The first course of hospitalization for newly 
diagnosed cases accounted roughly for three- 
fifths of the total hospital days devoted to 
cancer treatment. The average duration of 
first hospitalization was 20 days. 
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Does the nitrification of soil contribute to methemoglobinemia, one 
cause of infant mortality? A survey of soil and water in southern 
Minnesota explored the possible relationship. 


Soil Nitrification and Nitrates in Waters 


By EDWIN L. SCHMIDT, Ph.D. 


ERY young infants, usually less than 2 

months old, may acquire methemoglobine- 
mia as a result of ingesting water high in ni- 
trates. The ingested nitrate may oxidize a por- 
tion of the hemoglobin to methemoglobin with 
consequent loss in oxygen transport and oxygen 
exchange in the blood; if severe, the anoxemia 
may produce serious effects, and death may 
occur. 

Cases of methemoglobinemia induced by well 
waters high in nitrates have been reported prin- 
cipally in the midwestern United States and the 
central Provinces of Canada (1,2). Although 
the high nitrate content of most of the wells 
studied apparently was associated with nearby 
sources of pollution, the origin of the nitrates 
that accumulate in ground waters was not al- 
ways clear (2). Several writers have suggested 
that nitrate formation in normal agricultural 
soils may contribute significantly to nitrate ac- 
cumulation in rural well waters (1, 3-5). This 
suggestion merits further consideration, since 
the peculiar geographic distribution of the dis- 
ease in the United States corresponds roughly 
to the belt of highly productive Chernozem and 
Prairie soils. 

Nitrates are found in soils as a result of the 
activities of the soil microflora. Nitrogen 
reaches the soils principally in organic form as 
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a part of plant and animal residues, and in this 
form it is subject to attack by a large and di- 
versified group of soil micro-organisms. As the 
result of microbial action the nitrogen added 
originally in organic complexes is transformed 
into new organic combination as a constituent 
of microbial protoplasms, and the excess beyond 
cell needs is converted to the inorganic ammo- 
nium form. A first prerequisite of high nitrate 
production is the occurrence of nitrogen in the 
ammonium form. 

Ammonium nitrogen is transformed rather 
rapidly under appropriate soil conditions by the 
activity of the specific autotrophic nitrifying 
bacteria of the genera Nitrosomonas and Nitro- 
bacter. 'These organisms derive their energy, 
respectively, from the oxidation of ammonium 
to nitrite and the oxidation of nitrite to nitrate. 
Many soil factors influence the activity of the 
nitrifiers, but it is well established that the most 
fertile soils generally promote the most active 
nitrification. 

To obtain information regarding the possible 
relationship between nitrate accumulation in 
waters and nitrate production in soils associated 
with those waters, a survey of soil nitrification 
was undertaken in the methemoglobinemia re- 
gion of Minnesota in 1951. This survey was 
made possible by a grant from the Minnesota 
Department of Health. 


Organization of the Survey 
The areas included in the survey were located 


in Renville, Nobles, Rock, and Mower Counties 
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of southwestern and south central Minnesota. 
The first three of these are among the counties 
in the State that reported the largest number of 
methemoglobinemia cases in the period 1947-49, 
according to the report of Rosenfield and Hus- 
ton (5). Mower County is about 100 miles east 
of the principal methemoglobinemia region de- 
scribed in that report. 

Starting points for studies in each county 
were selected on the basis of records on file at 
the Minnesota Department of Health. Each 
initial site was a farm that, according to the 
health department’s field studies of infant met- 
hemoglobinemia, had a high nitrate water sup- 
ply. Following the survey of the initial site, 
additional sites in the same section and in ad- 
joining sections were examined. 

The survey of a given site centered about the 
water supplies of that site. In addition to farm 
wells, field tile drains that were carrying water, 
rural school wells, springs, and streams in the 
vicinity were included in the survey. <A qualli- 
tative test for nitrate, with diphenylamine solu- 
tion, was made at the site. Information was 
sought concerning such features as location, 
depth, construction, and use of farm wells; 
topography and surface drainage; the location 
of waste organic nitrogen accumulations; and 
land use practices. A sample from each water 
supply was collected for subsequent laboratory 
analysis. (Laboratory analysis of water 
samples was done by the Minnesota Department 
of Health.) 

Soils in the vicinity of the water supplies were 
observed for topography and land use. Sites 
for sampling were selected so as to reflect the 
variations in soils. The usual practice was to 
obtain samples within a 50-foot radius of the 
water supply and to supplement these with 
samples collected from the various soils 100 to 
500 feet from the water supply. Composite 
samples of surface soil, made up of from 4 to 6 
subsamples, were taken from the 0- to 6-inch soil 
layer, and corresponding subsoil samples were 
taken at a depth of 30 to 36 inches with a soil 
auger. 

The nitrate content of the soil and water 
samples returned to the laboratory was deter- 
mined quantitatively by standard methods us- 
ing phenoldisulfonic acid (6,7). (Nitrate is 
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measured and reported as parts per million 
nitrate nitrogen, or NO;N, which denotes the 
amount of nitrate in terms of its nitrogen.) 
The nitrifying capacity of each surface soil 
sample was determined by conventional methods 
of soil microbiology (8). Each soil was rated 
low, medium, high, or very high in nitrifying 
capacity on the basis of the quantity of nitrate 
produced by 100 gm. of soil incubated in the 
presence and in the absence of added ammonium 
nitrogen during a 6-week period. Solution cul- 
ture studies using each surface soil as an inocu- 
lum provided additional data in rating the nitri- 
fying capacity of each soil. Soils rated low 
produced less than 3 p.p.m. nitrate nitrogen 
during incubation for 6 weeks in the absence of 
added ammonium nitrogen and less than 35 
p-.p.m. nitrate nitrogen when 30 mg. ammonium 
nitrogen had been added. Soils rated very high 
produced more than 100 p.p.m. nitrate nitrogen 
without added nitrogen and more than 700 
p.p.m. nitrate nitrogen in the presence of added 
nitrogen. 


Results and Discussion 


Almost all of the wells examined were of dug 
or bored construction and were relatively 
shallow, generally 15 to 50 feet deep. Excep- 
tions to these characteristics are noted in the 
tables. 

The concentrations of nitrate found in the 
waters sampled and in soils in the vicinity of the 
water supply are listed in tables 1, 2, and 3. 
(Data for soil samples taken beyond 50 feet 
from the water supply are not given, since these 
samples numbered only 7 for surface soil and 6 
for subsoil.) The nitrate content of the soils 
varied greatly within a short distance, and the 
same soil varied considerably with the time of 
sampling. Nitrates in the surface soil main- 
tained no constant relation to the nitrates in 
the parent material (subsoil samples) of that 
soil. There was no relation between the nitrate 
content of the water and that of the soils at the 
time of sampling. The variations in soil nitrate 
content are to be expected, since the nitrates that 
are produced in the surface soil are subject to 
leaching by rainfall and to utilization by micro- 
organisms and higher plants. 

The data on nitrate concentrations must be 
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considered in connection with certain condi- Similar variations with rainfall conditions 


tions at the time of sampling. The first sam- were observed in Rock and Nobles Counties, 
pling in Renville County, in early July, although the nitrate concentrations fluctuated 
followed a period of about 3 weeks of abnor- less. In these counties, initial samples were 
mally heavy rainfall. The excess rainfall had taken after several weeks of near normal 
caused standing water in some fields, drowned- weather, whereas the second samples were 
out areas in corn, alfalfa, and bean fields, and a taken soon after a short period of heavy rain- 
water table within 30 inches of the surface in fall. The variation noted in the nitrate con- 
many places. At the time of the second sam- tent of the same well water is in agreement with 
pling, late in August, more normal conditions — the observations of Siemens and Mallett (9). 
of rainfall prevailed. Both rainfall and crop The data concerning the relationship be- 
development conditions were altered markedly tween the nitrifying capacity of the soils and 
between sampling periods. The nitrate con- the nitrate concentration of the water supplies 
tent of the water supplies was lower and that near those soils are summarized in table 4. 
of the surface soils was higher at the time of The water supplies. are grouped according to 
the second sampling. It is likely that the high their nitrate content. 

‘ainfall prior to the initial sampling leached Soils that were obviously contaminated with 
large quantities of nitrates from the surface organic nitrogen by livestock had the highest 
soil at a stage of crop development that made nitrifying capacities. These soils represented 
relatively small nutritional demands on the barnyards or the feeding lots so common in 
nitrates of the soil. Much of the nitrate southwestern Minnesota or areas that so closely 
washed from the surface soil might well have adjoined them as to be influenced by the or- 
contributed to that of the ground water supply. ganic nitrogen present. As can be seen in table 


Table 1. Nitrate content of water supplies and of nearby soils in Renville County, Minn. 








NON in soils 
within 50 feet of 
water supply 





| 
| . Date | NOJN in 
| 








Site Water supply sampled | water (p.p.m.) 
in 1951 (p.p.m.) eats 
| 
| 
| | Surface Subsoil 
_ — | 
. | July 9) 120 | 6 2: 
| Farm well A See eceeeeoeseoeee 2seae2eoeerreeeee - ‘Aue, 23 92 212 | (?) 
iD a July 9 54 7 | 19 
Danning MEM cnc somenninia eee hasalaws ya re b 
= , {July 9 is | 12 | 6 
Field tile_------ e-------------- ~---2-------- yd 23 4 | 13 | 5 
ee .. .., on nr hates | July 10 7 | 44 14 
3 SN Ne nr ee eee es | July 10 | 10 | 8 | 15 
ee I 5 cscs ssw a ¥ an “4 ss ye 10 12 10 2 
Aug. 23 6 29 | 3 
eee wee F: -ell July 10 87 4 2 
Sone etewsennaws Aug. 24 | 46 67 on 
psa ey Se fJuly 10 | (?) 6 2 
5 { Pasture wel. ....... ---- - - ~~. Aug. 24 10 il 58 
italien) wie: lr: -ell July 10 | 35 18 4 
OTR WE. oo ween nn ewenes Aug. 24 | 69 7 
ee Farm well _ ------- Kae an ma asee eit ade July 10 | 9 10 | 12 
. July 10 0 2 | 2 
7 _..| School well. ____- ’ ciniekain {Aue 24 0 e | 5 
. - July 11 70 16 2 
‘ {Farm well A__ 2 ‘An 24 16 45 = 
i ell B {July 11 9) . : 
— aio casnnennee His eamaanmemme Aug. 24 | “< | ene ears 
eee . nee arte eee aie saa ..| Aug. 24 8 71 11 
ee 2 00 ee Se tS cle eh) 5 Aug. 24 1.0 16 5 
1 Under construction. 2 Lost. 
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, 


4, water supplies with the highest concentra- supply was due to a concentration of organic 


tions of nitrate were located near soils of very nitrogen. At that one, site 8, no effect of or- 
high nitrifying capacity. At all but one of ganic nitrogen contamination was readily ap- 
the sites in this group, the very high nitrifying parent, although a hog-feeding area within 150 
capacity of at least one soil near each water feet of the water supply existed a few years 


Table 2. Nitrate content of water supplies and of nearby soils in Rock County, Minn. 








| NON insoils 
within 50 feet of 





Date NO gN in water supply 


in 1951 (p.p.m.) 





Surface Subsoil 


Site Water supply | sampled | water (p.p.m.) 











| | 
11 eee eR ne See CMs Shae ae TC ce July 31 ee 19 | 2 
— w tony 31 13 247 | 2 
| eile  eeaiaaianeioie : ict a hi artless Sept. 13 22 i Se 
Ee ee a Ee ST | July 31 26 | 30 | 2 
12 DO ELECT ONT T T 7 31 1.0 | 8 | 2 
le July 31 15 | 11 2 
ee gent 13 23 CS 7 | 2 
ae cari Asati ue catas ae sor eeiaecags eae Sept. 13 6. 2 | __ » eee 
: July 31 80 | 20 | 25 
-| Farm well. ...---.----.---------------------------- Nene. 13 100 | 15 80 
14. I a ae as case tein ssaeet aa = | oe 33 32 
15- «| Seem WOH........ Se a allt ae enema nla Rs ami ene ee eer ical Ae 2 6. 3 | 10 > 
16_ Me) =e arene Hert etna eee, Ren = Aug. 1 | 4.4 | 14 | 2 
92 fJFarm well A__--- nadine ie te Steg ein a beh aeln ie nigh | Sept. 13 | 130 _ 3 eee 
ee I es ed a caste stares ne il nian ow eae Sept. 13 | 62 19 | 42 











1 Drilled well, 260 feet deep. 2 Drilled well, 130 feet deep. 


Table 3. Nitrate content of water supplies and of nearby soils in Nobles and Mower Counties, Minn. 























ae - a 8 ao the ee E ————, 
| NO3N in soils 
within 50 feet of 
Date NON in water supply 
Site Water supply | sampled water (p.p.m.) 
in 1951 (p.p.m.) 
| Surface | Subsoil 
— — —— — — — , 
Nobles County 
| Aug. 2 | 6.4 14 ( 
Poe 2. is De 
10 | SPeng..----. ae smegma (Sent. 14_- 8.5 19 |...._.__ 
17 if hoe a es Aug. 1... 4.4 28 ee chi 
‘-------~-|) Pasture well _ _- ae : — Aug. 1__- 4.8 44 | 2 
18_...----| School well. - - ee a ware {gam + ee .. : 
— well _. : | Aug. 2 ed 40 20 2 
19 ...--|) Field tile a? a | Aue. 9. ...... 5. 2 | | ae 
1] retire if 4.1 | 20 8 
TENG «oo = 2 noe n nn ana eennwesenees Sent. ae | 4.2 6 | 3 
Mower County 
. re School well- - _- 7 Ee pS ee 1.0 7 i 2 
21 woce~| Pam well. .... : 5 eee 18 38 | 18 
. See School well_ _- a yee i ls 1.0 11 2 
23.........| Farm well... .. poe : : Ts 1.0 13 | 3 
BE NO ies winrn ween ene ‘ Puke ae ee. 1.0 | 8 | 2 
— | 
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Table 4. Nitrate content of water supplies in relation to their location and to the land use and 
nitrifying capacity of nearby soils 

| NO;N in water | Soils of vicinity 
(p.p.m.) : 

Bios a ee | Location with | 

Site Water supply | | respect to possible 
| | First Second | pollution ! 

| sam- sam- Land use Nitrifying capacity 

| | pling pling | 

| Water supplies of high NOzN 

| Barnyard... -.-.-.- Very high. 
ee Farm well A_-__--- 120 Ser We coe aun (a eee Low. 

| Cultivated atta Low 
_ SSRAEK Parm Wel........ 7 eee ee Near barnyard____| High. 
es | Farm well____---- 87 Oe) Peicasisennse Barnyard___--- ..| Very high. 

{Cultivated areas ._.. High. 
ae | Farm well A__-_--- 70 16 | Questionable_-_-__--.|; Cultivated. ......| Medium. 

Di ciccndumtacenl Sa mee 
a | Farm well___-__-- 80 | eee Barnyard____-- High to very high. 
ee 8 Seen! Seeegeen f° Barnyard___- Very high. 

Water supplies of moderately high NO3N 

1 {Field farm well B-_. 54 29 | Questionable_. - - -- re fe 

oe | =e 18 iL. eee Cultivated ___ Medium. 
ee Pelee SO. ncn nunca 12 Wit Ee Cultivated _- Medium to high. 
Wiican Farm well____.--- 35 8 | Good_____._._--_-_| Cultivated__-. High. 
12 oie | ae 13 | Bt i icccmadomnan Barnyard_-_- -| High. 

saint Farm well D___-_-- 15 | ee Sod__.......---.-| Medium to high. 
8. 4 ea ale Questionable Cultivated.-- ~~ Low. , 

=e i > Barnyard_.....---.| Very high. 

21.----- Farm well _--...- 18 |-------. Poor... ---------- (Cultivated. .----| Medium. 
Water supplies of low NO3N 

_ eee | Farm well___-.--- ae, Se Questionable___- re ..-| High. 

es | Farm well_____--- a ees. aaa Near barnyard____| Very high. 

10_ cr comndéen 6. 4 & 5 | Good.....- ....| Cultivated........| Low. 

, sil ° I ae High. 
ee School well___---- ® ¢ oe Good_ ___- caw 1\Cultivated........| Low. 
a a st Si tacuenewne Cultivated __---- Medium. 
_ = | Farm well ?____-- ‘i ae . SS ee Barnyard_........| Medium. 
_ See Farm well__....-- | eer! * eae Cultivated__- Low. 
a | Pasture well_____- | 7; =r Questionable____.-| Sod__._----- ..| High. 

17 io ee: 7 ee ae Barnyard___- Very high. 

cistianlee |\ Pasture well _ - ----| ae UL ee Low. 

_ Saeaeee | School well____--- 1. 0 Co Gs down << eee _.| Low to medium. 

19 i, | % 3} eee ”* Cultivated_..._._._.| Medium. 
steaamineteatnaaiie: (Spring ees 4.1 4.2 Good___. 7 ._| Cultivated_- o Medium. 

ae RE Ee em 8 | Questionable m8 86a oun High. 

Water supplies of very low NO 3N 

i cherie sO, 2 Se 1.0 | Good___-- Se Medium. 

| CaaS School well____-_-- 1. 0 1.0 | Good . Medium. 

: Farm well C 3___-_- 5 & Sees 1” Cultivated __- Low. 

ee School well______- Oh Meee Good______- | ae High. 

Eee School well______- 3 EE eee Sod Medium. 

. Farm well___-__-_- CS Saas | ee Eee High. 

_ Eee Farm well_____-- 4 eae I a ae High. 

__ een er A ns a shanties 0 EEE a eer Medium. 





1 Location of the water supply was evaluated on the site. Sites classed as ‘‘poor’’ were located within a hun- 
dred feet of obvious concentrations of organic nitrogen. ‘Those classed as ‘‘good’’ were sites well removed from 
any concentrations of organic nitrogen. Those sites classed as ‘“‘questionable’’ usually were within several hun- 
dred feet of manure piles or barnyards. # Drilled well, 130 feet deep. 8 Drilled well, 260 feet deep. 
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ago. Sites 6 and 17 illustrate that large con- 
centrations of organic nitrogen in the soil ad- 
joining a well are not necessarily reflected in a 
high nitrate content for that well. 

Of primary interest in this study was the 
question of whether or not the normal field 
soils—the agricultural soils uncontaminated by 
heavy additions of organic nitrogen—might 
contribute to the nitrates that accumulate in the 
well waters of the methemoglobinemia region. 
The data in table 4 throw some light on this 
question. 

The nitrifying capacity of soils other than 
those designated as “barnyard” ranged from 
low to very high. Only one of these soils, at 
site 8, was rated very high, and, as has already 
been noted, it is possible that this soil was con- 
taminated by concentrations of organic nitro- 
gen formerly in the vicinity. The soils of the re- 
gion of Minnesota surveyed were highly produc- 
tive when first placed in cultivation less than a 
hundred years ago. The high native fertility 
was due in large part to the high organic con- 
tent of the soils. The effect of continued cul- 
tivation involving both good and bad land- 
management practices would be expected to in- 
fluence the nitrifying capacities of the soils by 
virtue of influencing the kind and quantity of 
organic nitrogen present. Many of the normal 
soils examined demonstrated a high nitrifying 
capacity. The laboratory measurements of soil 
reaction and the field observations on the or- 
ganic matter content and texture of the soils 
further support the conclusion that many of the 
soils of the region are capable of producing sub- 
stantial quantities of nitrates. The addition 
to such soils of organic nitrogen in the form of 
manure fertilizers or accumulated waste from 
livestock will result in the very high nitrifying 
capacity found in the barnyard soils. 

The nitrate content of certain of the waters as- 
sociated with the normal field soils of medium to 
high nitrifying capacity is of marked interest. 
The data in table 4 for field tile drains reveal 
that drainage waters directly influenced by soil 
nitrification contained as much as 18 p.p.m. 
nitrate nitrogen. At site 5, where the direct 
contribution of soil nitrification was more difli- 
cult to assess, a well contained 35 p.p.m. nitrate 
nitrogen despite its location far from any con- 
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centrations of organic nitrogen. This well 
served only a home, and no farm buildings were 
within one-half mile. The cultivated field ad- 
joining the well had a high nitrifying capac- 
ity, and it is considered likely that soil nitrifi- 
cation was the important factor concerned in the 
nitrate content of the well water at the time of 
the initial sampling. 

None of the samples of stream or ditch water 
examined showed evidence of nitrate accumu- 
lation. The streams proved to be a poor index 
of generalized nitrate production in the areas 
sampled probably because the heavy algal 
growth in the streams kept the supply of avail- 
able nitrogen low. 


Summary and Conclusions 


In connection with a survey to investigate the 
possible relation between nitrate production in 
soil and nitrate concentration in waters, data 
on 39 water supplies from 26 sites in 4 counties 
of Minnesota were obtained. Samples of 59 
surface soils and 50 subsurface soils associated 
with these waters were studied in the labora- 
tory for nitrate content. The surface soils 
were also studied for capacity to produce 
nitrates. Laboratory data on the water and 
soil samples were interpreted in the light of 
field observations. 

The 16 water supplies that were sampled a 
second time during the summer gave evidence 
that the nitrate content of the water supplies 
fluctuated significantly during a 5- to 6-week 
period. These fluctuations were considered to 
be due largely to soil leaching associated with 
the rainfall distribution. Changes in the 
nitrate content of the surface soils correlated 
well with changes in the nitrate content of the 
water supplies. The nitrifying capacities of 
the soils remained essentially constant for the 
two samplings. 

Soils obviously contaminated with organic 
nitrogen by livestock had the highest nitrifying 
capacities. The water supplies with the high- 
est concentrations of nitrate (75 to 130 p.p.m.) 
were located near such soils. However, not all 
water supplies near contaminated soils had 
unusually high nitrate content. 

Normal field soils in pastures, sod, or under 
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cultivation near the very high nitrate waters 
were generally much lower in nitrifying capac- 


methemoglobinemia in infants. U. 8S. Armed 
Forces M. J. 1: 1007-1015, September 1950. 


ss ‘ on > Be saw s ating infs 
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It seems possible that such soils of very high August 1950. 
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Fluoridation of Public Water Supplies 


The Supreme Court of Oregon on January 11, 1956, in the case of 
Baer v. City of Bend, confirmed the decree of the circuit court which 
had sustained a demurrer to the complaint brought to enjoin city of- 
ficials from fluoridating the Bend water supply. 

The plaintiff contended that fluoridation would deprive him of his 
liberty without due process of law secured by the 14th amendment 
and encroach on his freedom of religion secured against Federal 
intrusion by the first amendment and similarly secured against 


State intrusion by the 14th amendment. The court, noting the 
various cases and other authorities (and the express concession of the 


plaintiff that dental health is a proper field for the exercise of State 
authority), held that the fluoridation measure of the city of Bend 
was a reasonable law for the protection of the public health and did 
not violate any religious or other liberties guaranteed by the 





Constitution. 
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A review and appraisal of behavioral science self-surveys by five 
universities in the light of their value for medical social workers. 


The Behavioral Sciences and the Professions 


By DAVID G. FRENCH, M.Sc. 


HE CONTRIBUTION of the social sci- 

ences to the practicing professions has re- 
ceived increasing attention since World War 
II. That concentrated investment in mutual 
destruction produced, ironically, a major im- 
petus to the science of human behavior and 
relationships. None of the “helping profes- 
sions” today is without its contingent of mem- 
bers who advocate infusing professional know]- 
edge and practice with social science theory and 
research. 

There are, however, serious obstacles to ef- 
fective collaborative work. The patterns 
evolved in the physical and biological sciences 
for relating basic and applied research do not 
apply directly to the field of human behavior 
and human relations. The social sciences are 
in about the 17th century in their development 
relative to the natural sciences. Yet the very 
fruitful division of labor between theory-fo- 
cused and practice-focused research which has 
been evolved between the natural sciences and 
their related fields of application continues to 
challenge social scientists and social practi- 
tioners. 





Mr. French is executive secretary of the Coordinat- 
ing Committee on Social Welfare Research at the 
University of Michigan and lecturer in the School of 
Social Work at the university. The original of his 
paper was presented at the 82d annual forum of the 
National Conference of Social Work, San Francisco, 
May 29-June 3, 1955. The 1956 forum will be held 
in St. Louis, May 20-25. 





A stimulating analysis of practice-science 
relationships in the social field is one of the 
outcomes of the surveys of the behavioral sci- 
ences conducted at Chicago, Harvard, Michi- 
gan, North Carolina, and Stanford Universities 
during 1953-54 under the sponsorship of the 
Ford Foundation. The surveys have been re- 
ported in administrative documents issued 
separately by the universities (7-5). Of par- 
ticular interest to medical social workers and 
others in the health field is the survey conducted 
at Harvard. The Harvard Survey Committee 
included six professional schools in its study: 
medicine, public health, dentistry, business 
administration, education, and law. I have 
drawn on the Harvard survey particularly in 
preparing this review. The Michigan survey 
also included a particularly useful discussion 
on the utilization of the behavioral sciences in 
the professional fields. 

One cannot read these documents without be- 
coming aware of the striking similarity of the 
problems which physician and industrialist and 
lawyer and social worker encounter in seeking to 
make use of social science theory and research. 
This similarity stimulated the present attempt 
to identify common elements in the relation- 
ships of professional fields and the behavioral 
sciences and to suggest some of the conditions 
for effective collaborative work. 

A parenthetical note is in order before pro- 
ceeding to this review. For purposes of this 
paper the distinction between the behavioral 
sciences and social sciences is not important. 
Behavioral science is the term which the Ford 
Foundation has adopted to cut across the con- 


Public Health Reports 








ventional divisions of knowledge concerned with 
individual behavior and human relations. The 
term thus makes it possible to exclude portions 
of political science, for instance, which are 
historical or philosophical and to include work 
going on in biology, geography, or law. Be- 
havioral science cuts across the present organi- 
zation of academic fields, but, in spite of this, 
coincides to a large extent with the subject mat- 
ter of the traditional social sciences. The term 
social science is used throughout this paper ex- 
cept when the term behavioral science appears 
in a quotation or refers to the surveys. 


The General Atmosphere 


A reading of the behavioral science survey 
reports brings out a fundamental difference 
between the social sciences and the professions 
which can be expressed best as a difference in 
atmosphere or climate. There are three ways 
the difference in climate is expressed. 

The first has to do with the premium placed 
on action in the professions as contrasted with 
development of knowledge in the social sciences. 

In discussing the law school, the Harvard 
committee wrote, “The lawyer is attuned to 
the pressure for relatively immediate practical 
action. Many social scientists . . . resist being 
drawn into the vortex of action responsi- 
bility. ... A social scientist . . . is likely to 
be interested primarily in the struggle for ade- 
quate noncontradictory generalizations. .. . 
The lawyer, on the other hand, is likely to be 
interested in general descriptive theory pri- 
marily insofar as it yields a clue to the solu- 
tion of particular problems demanding 
action” (2a). 

The subculture of all the professions is action 
oriented. The subculture of the social sciences 
is oriented toward analysis and explanation. 
This difference in climate has to be recognized 
in understanding the interaction processes of 
persons who come from the diverse back- 
grounds of science and practice. 

Another difference in climate has to do with 
the deeply ingrained anti-bureaucratic, anti- 
hierarchical attitude of the social scientist and 
the ready adjustment of the professional to ad- 
ministrative policies and channels and to or- 
ganizational requirements. 
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The mere conduct of the behavioral science 
surveys was seen as a threat by the social sci- 
entists. One social scientist at Harvard said, 
“The philosophy, in part, behind [these sur- 
veys] appears to be that science and scientific 
investigation can be channelized, organized, or 
even evaluated. Taking the latter, I know 
of no objective criteria for establishing whe- 
ther a given project in basic research is 
‘good,’ ‘sensible,’ ‘useful,’ ‘worthwhile,’ or even 
‘sane’” (2b). 

Another one said, “I’m afraid you might 
come to some conclusions about the areas of po- 
tential growth in social science. I feel the area 
of potential growth lies exclusively in a genius 
having a new idea” (2b). This is typical of 
the academic individualism which prevails in 
the basic social sciences. 

Viewed ideally, the university is a community 
of scholars who are roughly equal in authority 
and who are self-directive and self-disciplined 
(6). In contrast to this there is a comparative 
absence of the ideal of equalitarian anarchism 
in the professional schools. In the Harvard 
business school, the survey committee com- 
mented, “It is interesting to note that there 
have been no expressions of outright faculty 
opposition to central administration of the re- 
search program by the Division of Research” 
(2c). On the contrary, there were suggestions 
as to how the Division of Research, which 
presently “administers” the research program 
in the school and does not “direct” it, could be 
strengthened as a facilitating, coordinating, and 
planning unit. 

In the Harvard Medical School the doctors 
found the anti-organizational bias of the social 
scientists puzzling and troubling. The physi- 
cian is accustomed to being responsible to the 
patient and the hospital and to his colleagues 
and has difficulty accepting the social scientists’ 
preference for a free scholarly approach. 

The typical problem in a professional field 
is likely to cut across a number of scientific 
disciplines, and a group approach is frequently 
essential. Persons involved in establishing 
group research projects had better be sensitive, 
however, to the social scientist’s resistances to 
having his work organized and made subject to 
an administrative hierarchy. 

So much for climate. Additional differences 
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could be noted, but the point here is that cli- 
mate does differ, and special attention to prob- 
lems of acclimatization is required if the social 
scientist or practitioner is to survive and be 
useful in an alien setting. 


Differences in Goals 


Now, as to differences in goals, the typical 
goal of the social scientist is development of 
adequate laws or generalizations or theories to 
account for the portion of the world that he 
studies. The typical goal of the practitioner 
is knowledge as a guide to actions for which he 
is responsible. This statement implies a black- 
and-white contrast between science and prac- 
tice, but it should be understood that there are 
various shadings of gray in the actual way in 
which a particular social science or profession 
may present itself. Some of the social sciences 
are much “purer” than others in the sense of 
seeking knowledge for the sake of knowledge. 
There is considerable variation between cam- 
puses in this regard. The committee at Har- 
vard concluded that, on the Harvard cam- 
pus at least, “the balance seems definitely to 
favor the pursuit of knowledge for its own 
sake” (2d). 

Just as theory rather than application takes 
priority in the social science disciplines, so 
does research methodology become a goal which 
is seen as worth while in itself. This acceptance 
of tool development as a worthwhile goal in it- 
self is seen perhaps most clearly in the strong 
support expressed in several of the surveys for 
strengthening the field of mathematical statis- 
tics. The attitude reflects a division of labor 
in social science which is so taken for granted 
it is not always explained or justified. 

However, there are some dissenting voices 
in the social sciences themselves with respect to 
methodological preoccupations. One Harvard 
social scientist commented that social scientists 
are more preoccupied with ways of thinking 
about problems than in actually working on 
them (2e). And another one quoted approv- 
ingly a comment of Freud’s to the effect that 
there comes a time when you ought to stop clean- 
ing your spectacles and take a look through 
them (2f). All of this simply underscores the 
fact that between the black-and-white contrasts 
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being pointed up here, there are important 
shades of gray. 

Perhaps one other difference in the goal of 
the social sciences and the professions is worth 
noting. In the professions, the object of re- 
search is not simply the condition being treated, 
whether it be a disease or a falling profit rate 
or the breakup of a family. The practitioner 
is interested in the facility for treating the con- 
dition. In the medical social work field, this 
means the physician and hospital, the medical 
social worker, and the various resources that 
can be called into play in working with the 
patient. Action must always be guided by 
understanding of both the condition and the 
treatment. To the scientist, however, the treat- 
ment may appear too variable to lead to knowl- 
edge of general significance, and it will not be 
the focus of his research as frequently as the 
condition being treated. 

So much, then, for differences and similar- 
ities in goals. The differences appear, we must 
recall, at the point where two activities which 
are seeking to maintain their institutional iden- 
tities come together. Seen from a broader view, 
the goals of the professions and the social 
sciences are unified within the broad societal 
goals which form the ground within which a 
division of labor has taken place. 


The Methods of Science and Practice 


There are just two contrasts between the 
methods or procedures of the social sciences and 
professions which I want to report to you from 
the surveys made of the social science depart- 
ments and professional schools. One is the 
widespread use of the case method in all the 
professional schools, but particularly law and 
business administration. The stress on the case 
method reflects, I think, the basic caution of 
the practitioner about the danger of the 
“trained incapacity” of the social scientist, to 
borrow one of Thorstein Veblen’s terms. That 
is, the social scientist, by focusing on that por- 
tion of reality which is abstracted and brought 
into focus by theory, may obscure the larger 
context of the object of study. 

An interesting instance of this came up in a 
discussion between a sociologist and social case- 
work teacher at the University of Michigan 
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during one of the discussions of a faculty sem- 
inar on the research basis of social welfare prac- 
tice. This seminar participated in the be- 
havioral science survey at that university. The 
sociologist had reviewed the findings that had 
been developed in social psychology about the 
effect of class status on the way a child responds 
to frustration. He then wanted to know why 
material of this kind could not be organized 
systematically and taught to social work stu- 
dents in place of the time-consuming and un- 
systematic method of case teaching. The case- 
work teacher finally traced her reluctance about 
following such a procedure to her concern lest 
students see class status as the only or primary 
factor in the child’s reaction to frustration in- 
stead of as one of several forces operating in 
the child’s experience. 

The case method of teaching assures that 
generalizations and theories such as those about 
the influence of class status will always be seen 
in the context of the total life experience of the 
individual. Professionals always have to take 
into account the total situation which falls 
within the province of their particular service, 
not just a conveniently circumscribed aspect of 
it. This is probably one of the important 
reasons for the retention of the case method in 
law, in business, and in social work even as 
knowledge has become better organized and 
systematized. 

The other characteristic method of the pro- 
fessions, as contrasted with the social sciences, 
in carrying on their research and educational 
work, is an intimate and continuing interaction 
with the applied field. The Harvard Law 
School’s Committee on Legal Education said 
on this point, “['This professional nexus] is the 
only practicable insurance against getting lost 
in intellectual blind alleys. The scholar who 
isolates himself from the practice of his pro- 
fession easily confuses what is intellectually 
challenging with what is really significant in 
human affairs” (29). Now to the social sci- 
entist, exposure to and involvement in the com- 
plex and practical concerns of a profession is 
a hazard and may subvert his ability to make his 
peculiar contribution. Isolation from the con- 
cerns of a profession, on the other hand, is a 
hazard to the professional and may render his 
contribution peripheral or irrelevant. 
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There are many more characteristics of the 
social sciences and the professions which are 
pointed up in the behavioral science surveys. I 
have not attempted a systematic cataloging of 
them but have selected those which I think are 
particularly relevant to the situation of med- 
ical social work and the social sciences. The 
question now comes, what are the implications 
of this review for research and teaching in med- 
ical social work? 


Suggestions for Collaborative Work 


Several general suggestions for collaborative 
effort can be found in the survey volumes. Be- 
fore reviewing these, it is worth noting the ex- 
pressions of conviction about the worthwhile- 
ness of collaborative work. <A visiting commit- 
tee of scholars from other universities, which 
was assigned the task of reviewing and com- 
menting on the report at Harvard, wrote: “The 
net impression is imparted that collaboration is 
fraught with very great difficulties. Its ad- 
vantages are so great, however, that we wish to 
express our belief that the gains are worth the 
costs” (2h). 

From the University of Michigan Survey 
Committee comes this appraisal of the need for 
more active collaboration between professional 
schools and social science departments: “The 
professional school staff member is likely to be 
intimately acquainted with the history and the 
current institutional factors in the field situa- 
tion. This rapport with administrators and 
practitioners in the field gives him valuable 
insights into relevant problems and variables. 
Those behavioral scientists whose work re- 
quires a field setting will undoubtedly find it 
desirable if not necessary to work in collabora- 
tion with professional school faculty who may 
approach the same substantive situations with 
somewhat different interest” (2). 

A wholesome warning not to exhaust one’s 
energies in looking for the best pattern for re- 
lating professional practitioners and _ social 
scientists is given in the Harvard report. The 
Harvard committee observes that the organiza- 
tional formula which might insure fruitful 
research remains, like the philosopher’s stone, 
undiscovered. Yormulas put forward eagerly 
by one or another exponent of science in prac- 
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tice are suspect in any case. The fact is that 
collaboration remains more of an art than a 
science and must be played by ear if errors are 
to be corrected as they appear. 

Nevertheless, considerable wisdom about col- 
laboration between the sciences and fields of 
practice is embodied in the surveys. 

The first point I wish to report is the con- 
sensus in these behavioral science surveys that 
the adaptations of science to the professions 
must take place in the professional schools. For 
social work, this means the application of the 
various behavioral sciences to social work 
problems will not come about if dependence 
is placed on departments of psychology, eco- 
nomics, or sociology to do this work. It must 
within and by the professional 
schools themselves. 

The School of Education at Harvard pro- 
vides an example of a bold approach to this 
problem. Some years ago the Harvard School 
of Education established the laboratory of 
human development and brought in a psycholo- 
gist to head it. Its present head is an anthro- 
pologist. The laboratory was designed as a 
social science research center, not as a research 
service available for teachers and school ad- 
ministrators. The problems selected for re- 
search are those seen by the scientists as im- 
portant and amenable to research with the 
theory and methodology available in the 
sciences. 

Noting the heavy emphasis which has re- 
sulted on basic rather than applied problems, 
the Harvard committee states: “Some might 
feel that the School was neglecting its respon- 
sibilities to the educational profession by taking 
this position. It is felt, however, that more 
applied problems will eventually be more 
adequately solved if they are attacked with the 
methods and assumptions which have been 
developed by basic research, than if they are 
approached on an ad hoc basis. It is possible 
that this policy of the school will result in the 
neglect of more applied problems and too much 
emphasis on basic research, but the behavioral 
scientists on the staff do not think it will” (22). 

Every profession would be strengthened if a 
few of its professional schools set themselves 
the long-range task which the laboratory of 


be done 
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human development at Harvard has set for 
itself. It is worth noting that this research 
center is organized around one component in 
the educational process: the child. Other com- 
ponents such as the organization of the school 
system, the selection and training of teachers, 
and so forth, will need to be met with other 
research resources. 

The surveys contain examples of other models 
for incorporating behavioral scientists into the 
professional schools. The School of Business 
Administration at Harvard provides us with a 
case in point. 

A committee in the School of Business Ad- 
ministration expressed concern lest a scientific 
approach result in singling out one part of a 
problem, and underscored heavily the impor- 
tance of seeing and weighing all the facets of a 
problem in the practice of business administra- 
tion. The committee writes: “It is this recog- 
nition of the multidimensional character of the 
problems of business administration which has 
led to the belief at the School that the adapta- 
tion of the basic disciplines of the behavioral 
sciences to the problems of business administra- 
tion must be made here at the School, rather 
than by various groups of behavioral scientists 
themselves. Each problem must utilize knowl- 
edge, insights, and techniques of analysis de- 
rived from more than one of the behavioral and 
social sciences” (27). 

How to tap the contributions of the social sci- 
ences for business administration? A number 
of procedures are suggested, but perhaps the 
crucial one is this: “There is need to add to the 
permanent faculty a few men thoroughly 
trained in the range of behavioral sciences em- 
braced by the Social Relations Department who 
would serve as focal points in the faculty to 
assist in the adaptation of these fields to the 
problems of business administration” (2%). 
Note that it is assumed the men brought in will 
remain social scientists and not become experts 
in business administration. But their attention 
will be focused on the problems of business, 
and their research will draw heavily on the busi- 
ness setting for its data. 

Of course, the presence of social scientists 
in a professional school will not affect theory 
and practice in the field through some mysteri- 
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ous process of osmosis. Provision must be made 
for collaborative work on the part of social 
scientists and professionals in concept formu- 
lation and research and writing. The commit- 
tee in the Harvard business school wrote on 
this point: “The School has recognized that 
research is essentially a full time activity. The 
School has set forth as a goal, therefore, that 
each member of the faculty can have the equiva- 
lent of one year in three free from instruction 
responsibility to engage in research” (27). 
This is an ambitious goal. It is based, however, 
on a realistic appraisal of the investment re- 
quired in time and energy from the field of 
practice if collaborative work between practi- 
tioner and social scientist is to bear fruit. 

Another way to achieve a setting for produc- 
tive collaborative work between social scientists 
and members of professional schools is the de- 
vice of dual appointments. A social scientist 
is given faculty status both in his own disci- 
pline, thereby protecting his own career line, 
and in the professional school, thereby giving 
him an identification with the profession and 
its goals. This arrangement is already in effect 
in several universities and no doubt has value. 

If we turn to the health field, both medicine 
and public health, we find in the Harvard re- 
port numerous, statements indicating uncer- 
tainty as to the best procedures for fostering 
collaborative effort. The committee states: 
“We are unwilling at this juncture to make 
specific permanent recommendations with re- 
gard to integration of behavioral scientists in 
the health area. There are a number of funda- 
mental issues which involve both the behavioral 
sciences and the health schools on which policy 
decisions must be made on both sides before any 
sort of organizational change could be reason- 
ably advocated” (2m). 

Of the several factors one can look for in the 
Harvard report in explanation of this uncer- 
tainty, the underlying one seems to be the self- 
sufficiency of medicine and the extremely effec- 
tive indoctrination which medical education is 
able to achieve with respect to the goals and 
the methods and the theory of medical care. 
The committee encountered extensive ignol1ance 
about the social sciences in the medical school 
faculty, and many doctors saw no difference be- 


Vol. 71, No. 5, May 1956 


tween the role of social scientists and trained 
social workers. There were some who had 
strong feelings that the social scientist was not 
really scientific, failed to understand the prob- 
lems of the physician, and did not accept the 
type of responsibility which seems natural to 
the physician. 

The social scientists, on the other hand, saw 
the doctor committed to short-term goals which 
made difficult the conduct of research that 
did not have an immediate pay-off. Also they 
found that the doctors tended to insist on ad- 
ministrative “control” of projects, thus threat- 
ening the integrity of the research as seen by 
the social scientist. 

Out of this analysis of the problems of re- 
search in the health setting, the Harvard com- 
mittee came up with a proposal that parallels 
almost exactly the proposal which the Michigan 
faculty seminar on the research basis of social 
welfare practice, referred to earlier, developed 
with respect to the field of social work. Let 
me quote: 

“The experience of the committee in prepar- 

ing this report has made patent the need for a 
forum in which the study of human behavior 
in relation to medicine can be continued. 
It is recommended that a standing committee 
drawn from the faculties of the Schools of 
Public Health and Medicine with appropriate 
representation from the Faculty of Arts and 
Sciences be established. The nucleus of the 
committee would consist of an executive secre- 
tary and sufficient clerical help to enable it to 
function continually. As conceived, the com- 
mittee would in no sense make policy or act 
as an authoritarian body but would exist pri- 
marily as an interfaculty study unit and con- 
sulting service .. .” (2n). 

Essentially, the approach arrived at by the 
Harvard committee and the Michigan faculty 
seminar is to avoid elaborate administrative 
machinery and to provide, instead, staff service 
and research funds to stimulate cooperative 
work between interested behavioral scientists 
and interested members of the professional 
school faculty. No centralized direction of 
research effort is contemplated, but instead a 
building on existing interest and strength. The 
approach rests on the faith that the best way 


509 








to define problems and plan research is to do 
research. Regardless at what point one starts, 
an encounter with the data brings to the fore 
the salient problems and directs research effort 
along these lines. 


Conclusion 


The kind of surveys sponsored by the Ford 
Foundation and carried out by the five univer- 
sities are valuable and have their place. They 
are an excellent first step in establishing com- 
munication and in identifying common interests 
and goals. Not until research is under way, 
however, not until particular social scientists 
and particular members of practicing profes- 
sions sit down together to design research and 
collect and analyze data, will we be able to an- 
swer the kinds of questions which caused the 
Harvard committee to refuse to make specific 
recommendations as to how to integrate the 
social sciences and the health professions. 

Medical social work is in a strategic posi- 
tion in many respects to work out and demon- 
strate effective ways of bringing the specialized 
approaches of the behavioral sciences to the 
problems of practice in both the health and wel- 
fare fields. Medical social workers know their 
way around the health field; they are aware 
of the subculture of the hospital and clinic; 


and they share the same sense of responsibility 
as does the medical doctor with respect to the 
patient. At the same time, the primary focus 
of the medical social worker is the same as that 
of the social scientist: individuals and insti- 
tutions and their interaction. 
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Application Deadlines Waived 


Deadlines for filing applications for re- 
search grants for studies of limited scope and 
size have been waived by the National Insti- 
tutes of Health of the Public Health Service in 
order to provide rapid and flexible support 
for meritorious, limited studies. As of March 
21, 1956, the usual deadlines of March 1, July 
1, and November 1 have been waived, on an 
experimental basis, for about one year. 

Types of applications still subject to “regu- 
lar deadlines” are those that request more than 


$2,000 plus indirect costs or request more than 





one year of support or supplements to existing 
grants or applications. 

Other policies and rules governing applica- 
tions remain in force. If more extensive sup- 
port should be required to continue the studies 
initiated, the investigator should apply for 
a grant according to the usual deadlines. 
Grants are not intended to support research 
typically designed for writing a thesis. 

All applications as well as requests for 
forms or information should be addressed to 
the Division of Research Grants, National In- 


stitutes of Health. Bethesda 14, Md. 
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Trends in Brucellosis Control 


By K. F. MEYER, M.D. 


RUCELLOSIS is a world health problem 
B ranking near the top of the ever-length- 
ening list of infections transmitted from ani- 
mals to man in its effect on human and animal 
health and in its economic importance (1-4). 
Unfortunately the extent of its prevalence in 
large areas of the world is virtually unknown. 
The number of reported cases in human beings 
undoubtedly does not represent the number of 
cases that occur. This infection directly affects 
large segments of the agricultural population 
and other exposed groups through prolonged 
illness and reduced capacity for work. These 
burdens fall particularly heavily on Latin 
American and Mediterranean areas where the 
prevalence of Brucella melitensis in goats is 
high. 


Epidemiology 


Most of the infections result from direct con- 
tact with post birth discharges, fetal mem- 
branes, and fetuses from infected animals when 
they give birth or abort, or from contact during 
slaughter. A significant number of patients 
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also acquire it through ingestion of dairy prod- 
ucts from infected cattle and goats. 

The three species of Brucella known to infect 
man—abortus, melitensis and suis—resemble 
each other so closely that they can be distin- 
guished only by special tests. Probably these 
three species descended from a common bac- 
terial ancestor and acquired special character- 
istics on adaptation to a new host. The fairly 
balanced relationship between B. abortus and 
cattle suggests that this species may have been 
the first. In general, swine and goats react 
more strongly to infection by B. suis and B. 
melitensis, respectively, than cattle do to B. 
abortus. There may be further support for 
the idea that B. abortus is the oldest species 
in the conjectured absence, or at least infre- 
quency, of natural Brucella infection among 
wild animals. 
American bison, the water buffalo, and the 
European hare. The docile ox was among the 
first animals to be domesticated by man; swine, 
sheep, and goats entered his environment later. 
The reactions of all animals, including man, 
that acquire B. melitensis or B. suis infections 
speak of the more recent appearance of these 
two species. 

In areas where numerous herds of cattle are 


It does, however, occur in the 


infected by B. abortus, persons who drink un- 
pasteurized milk are exposed to it. Although 
the tissues of these persons are invaded, clinical 
signs and symptoms arise in remarkably fewer 
persons than the number actually infected. In 
a rural population exposed to bovine brucel- 
losis through consumption of raw milk, the 
intradermal skin test using brucellergen may 
yield a high percentage of positive results but 
very few clinical cases of brucellosis. 
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In addition to the relatively low virulence 
of B. abortus, other factors tend to lessen the 
danger of drinking milk contaminated with 
that organism. Infected milk may be diluted 
with large amounts of uninfected milk at the 
dairy; but more important, children, the con- 
sumers of the largest quantities of milk, are 
naturally resistant to clinical illness after ex- 
posure to Brucella. These conditions account 
for the fact that most human brucellosis due 
to B. abortus results from direct contact with 
farm animals or their carcasses, but they do not 
minimize the necessity for pasteurization. 

The organisms usually enter through intact 
skin or mucous membrane. Most of the people 
who contract clinical cases of brucellosis due to 
B. abortus have handled infected cattle, occa- 
sionally infected hogs. Hogs in close associa- 
tion with infected cattle in feed lots may acquire 
B. abortus. Recently sheep in California have 
also been found to be infected with B. abortus. 

In some States, such as Iowa, where swine 
breeding is carried on extensively, swine bru- 
cellosis constitutes a threat to human welfare. 
It may be transmitted to man in two ways: by 
direct contact with infected hogs or by indirect 
spread to dairy cattle sharing premises with in- 
fected hogs. Under the latter circumstance, 
the potentialities are worth considering because 
B. suis, in general more pathogenic for man 
than B. abortus, may, in rare instances, reach 
consumers of raw milk. Usually, however, it 
is sporadic, appearing in persons who suffer 
individual exposure by direct contact with 
single infected animals on the farm or in the 
slaughterhouse. 

Brucellosis in goats is widespread and is the 
chief source of human brucellosis in Mexico, 
France, Italy, Spain, Yugoslavia, Turkey, 
Israel, and Egypt. About 30 years ago the 
goat was the source of a limited number of 
ases in southwestern United States. The 
mortality rate ranges from 4 to 11 percent. 
B. melitensis may infect cattle too, and the situ- 
ation mentioned with regard to B. suis may 
arise—consumers of raw milk may become in- 
fected. In the United States, human infection 
with B. melitensis has recently been traced to 
hogs. In other countries, for example, in 
France and recently Germany (5), sheep have 
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been proved important sources of severe, even 
fatal, human infections. 

The portal of entry of B. melitensis is by in- 
gestion, contact, or inhalation of infected dust 
in the environment of the livestock. Both 
goats and sheep are the source of dairy prod- 
ucts, particularly fresh cheese, and these may be 
teeming with Brucella. If the cheese is sticky, 
it is likely to remain in the mouth for an ap- 
preciable time, thus giving opportunity for the 
organisms to enter by way of the mucous mem- 
brane of the mouth and to bypass the poten- 
tially destructive gastric juices. Usually, in 
human brucellosis of caprine origin, several 
members of a family are infected simultane- 
ously; in brucellosis of bovine origin, only 
single cases occur in households. 

The soil in goat corrals and stables may be 
heavily contaminated with Brucella that con- 
tinuously pass in the feces. Being resistant 
to desiccation, the viable organisms are readily 
disbursed in the dust stirred up by moving ani- 
mals. Ingestion of stagnant water from water- 
ing places in goat corrals is also a potential 
source of infection for the goats. 


Economic Aspects 


Brucellosis, in contrast to many other zoo- 
noses, is responsible not only for widespread 
illness and misery among human beings, but 
also for serious economic losses to those who 
deal in livestock. These losses are of such ap- 
palling size in some areas that they are the 
subject of more concern to many groups than 
the burdens of disease carried by the people 
who contract it. In general, the losses consist 
of (a) decrease in milk supply—an average of 
22 percent; (6) loss in offspring because of de- 
struction of fertility—an average of 40 per- 
cent—or abortion; and (c) decrease in value 
of infected cows, goats, sheep, swine, and horses. 

According to figures of the National Research 
Council (6), at least 1,300,000 dairy cows and 
800,000 beef cattle in the United States had 
brucellosis, and the resultant financial loss was 
estimated at $100 million. According to a more 
recent estimate by the Agriculture Research 
Service, the annual loss has been reduced to 
$45 million. The damage caused by B. abortus 
to agriculture in Switzerland during 1 year has 
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been estimated at between $3 million and $25 
million. Unfortunately, similar estimates are 
not available for other countries. 

Bovine brucellosis, wherever it occurs, is the 
cause of very considerable economic loss to the 
dairyman, with effects probably greater than 
he generally has realized. Norway has esti- 
mated the cost of eradication at less than one 
year’s economic loss due to the disease. 

Equally incomplete are the estimates on the 
losses sustained as the result of brucellosis in 
goat and sheep raising areas. In southern 
France, 15 to 40 percent of the flocks or herds 
are infected; 10 to 40 percent of the infected 
goats or sheep abort ; and thus, annually 100,000 
ewes and 50,000 goat kids are lost (7). No one 
has yet appraised the impact of these losses, in 
combination with the ravages of disease, on 
health and well-being in many countries. This 
negligence is in great part attributable to the 
lack of recognition by many that this disease is 
a specific entity because it is so insidious and 
difficult to diagnose. 


Control 


In improving the welfare of countries 
throughout the world, brucellosis must ob- 
viously be considered. The World Health Or- 
ganization and the Food and Agricultural 
Organization, advised by an expert panel com- 
prised of medical and veterinary experts from 
all parts of the world, closely collaborating with 
the International Office of Epizootics and sev- 
eral inter-American congresses, are attacking 
the problems on a worldwide basis. Human 
brucellosis can be prevented only if the disease 
is eliminated from animals. The present 
goal—complete eradication of bovine brucello- 
sis, rather than adaptation to it—guides the 
measures taken by these groups. 

This is a difficult task, but progress made in 
the United States, Puerto Rico, and Scandi- 
navian countries (8) gives cause for hope- That 
infection in cows can be recognized with con- 
siderable accuracy by a simple test for agglu- 
tinins in their serum was proved nearly 50 years 
ago. To eradicate bovine brucellosis, early ef- 
forts were directed toward destruction of re- 
actors in this test, just as they were in the 
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campaign against tuberculosis. Regrettably, 
the test-and-slaughter type of control, when 
conscientiously followed, is so costly in some 
parts of the world that it has not been practical 
to adopt it on a worldwide basis. 

Cooperation of the livestock owner cannot 
depend on legislation alone. An effective edu- 
cational program, fortified with accurate infor- 
mation, must leave no doubt in the minds of all 
concerned that living without brucellosis is a 
desirable necessity. 

Efforts to devise an effective, workable, and 
acceptable control program brought to light 
several shortcomings in the original planning. 
Possibly one of the most troublesome is the 
nature of the agglutination test itself. It has 
the advantage of being comparatively inex- 
pensive and may be repeated as often as neces- 
sary, but it has some disadvantages. For one, 
the results may be misleading. The serum from 
some uninfected cows may cause nonspecific ag- 
glutination, or early in the infection agglutinins 
may not be detectable. It has happened that 
herds considered to be free from the infection 
on the basis of the test and subsequent slaughter 
of the reactors later became infected. This 
disappointing and sometimes disastrous failure 
occurred usually when the slaughtered animals 
had been replaced with stock from herds not 
included in the testing program. Another 
shortcoming was lack of proper and comprehen- 
sive education of all groups concerned and con- 
sequently difficulties in the organization of 
cooperative efforts between livestock owners and 
livestock sanitary officials. 

At a disappointing stage of the control pro- 
gram, progress took a significant and encour- 
aging turn. Through research by Buck (9), 
Buck and Cotton (10), and Traum (//), a B. 
abortus strain, strain 19, proved effective in pre- 
venting abortion in heifers vaccinated when 
they were 4 to 8 months old. In experimental 
studies, heifers vaccinated as calves have main- 
tained, during their first gestation, a serviceable 
protection against brucellosis when exposed by 
contact with infected cattle. Strain 19, living 
but attenuated, provides protection, usually 
without causing disease, because it is of stabi- 
lized virulence and produces a low-grade, tem- 
porary infection from which the vaccinated ani- 
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mals recover completely. There is absolutely no 
transmission from vaccinated to susceptible ani- 
mals. Abortion has occurred infrequently, and 
only when the heifer was vaccinated during 
pregnancy. 

The vaccine prepared with strain 19 sus- 
pended in saline proved to be a highly per- 
ishable product, subject to deterioration by 
handling under adverse conditions. Many so- 
called vaccine failures, doubtless due to vacci- 
nation with dead or inactive organisms, led to 
another series of disappointments. Now a 
process of lyophilization or dehydration of the 
organisms from the frozen state under vacuum 
(12) seems to offer more promise. The vaccine 
so produced, which often unfortunately loses 
50 percent of the original viable cells in its 
preparation, is now the one of choice. 

To insure proper supervision of production 
of the standard vaccine, the California Legis- 
lature has empowered the State health depart- 
ment to test biological products and enforce 
proper transport and storage methods. In 
California, which has adopted a compulsory 
vaccination program, and in other States with 
semicompulsory programs, the overall protec- 
tion has been remarkably good in most cases. 
Losses from abortion have been sharply 
reduced. 

The degree of immunity provoked by single 
or multiple vaccinations has been studied, and 
in no instance has revaccination enhanced im- 
munity. It is fully recognized that ultimate 
eradication will be achieved only by using the 
vaccination of calves as a supplement to blood 
testing and elimination of the reactors. 

Until a thoroughly satisfactory practical field 
test is devised to distinguish between vaccinal 
agglutination reactions and reactions due to 
virulent infection, an animal whose serum 
reacts at certain levels in this test, whether 
vaccinated or not, particularly after it attains 
breeding age, must be considered a dangerous 
animal. The titer now regarded as positive is 
1: 200 for vaccinated animals. From the stand- 
point of the public’s health, it is absolutely 
imperative that these animals, particularly if 
they are shedding 2B. abortus in milk, be 
eliminated. 

Recent observations on 30 herds, consisting 
of 2,958 animals in which calfhood vaccination 
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had been practiced for 5 years, revealed 89 
shedders. Only 4 herds were entirely free from 
infection. Since the percentage of reactors, 
and in particular of shedders, is low, it is 
reasonable to postulate that the next step is to 
identify the shedders by means of a simple 
method. From the standpoint of the beef herd, 
it is relevant only to remove the shedders from 
its midst; from the standpoint of spread of the 
infection, it is essential to take whatever pre- 
ventive measures are possible, preferably 
slaughter. 

The application of new methods of culturing 
milk and cream on special media has the ad- 
vantage that it furnishes health agencies with 
valuable information about the progress of an 
eradication program in milk herds. The 
methods outlined by Hess and Sackmann 
(13) or by Goode and his associates (74) should 
be tried. 

The agglutination test was modified to detect 
Brucella agglutinins in milk by Fleischhauer 
(15); the modified test is called the milk or 
cream ring test, Abortus-Bang-Ring (ABR), 
or lacto-agglutination test. Its success depends 
on a suitable antigen prepared from a heavy 
suspension of Brucella stained with hematoxy- 
lin. It is carried out by adding antigen to 
milk in the proportion of 1 drop per 1 ml. 
After incubation at 37° C. for 1 hour, the 
sample is centrifuged and read. Ageglutinated 
stained organisms adhere to the fat globules 
and rise to the surface; the fat containing the 
stained organisms causes the layer of milk or 
cream to be purple. 

This test has been used extensively in the 
United States and in Denmark. Three consecu- 
tive negative ring tests on a composite herd 
sample, 4 to 6 months apart, followed by one 
negative agglutination test on blood from all 
animals in the herd, are the criteria for freedom 
from infection. In Grade A herds the three 
negative ring tests alone are considered ade- 
quate criteria. In the United States a num- 
ber of States have surveyed milk sheds in co- 
operation with livestock disease control agen- 
cies. This test was proved valuable as a field 
test, particularly in detecting Brucella-positive 
herds (14). 

In an extensive, long-range, thorough study 
of udder infections, Goode, Amerault, and 


Public Health Reports 














Manthei (74) used culture of milk to determine 
the infection status of vaccinated and unvacci- 
nated herds, and by this means were able to 
evaluate the shedder status, seroagglutination 
test, and the relationship of these to vaccination 
with strain 19. 

There is no need to emphasize again that the 
final determination of the infection status, 
of either an individual or herd, cannot be made 
safely on the basis of the ring test or culture 
of milk alone. These procedures have certain 
inherent limitations, especially when applied 
to vaccinated herds, but they are exceedingly 
valuable when used as supplements to the blood 
test. When proper use is made of all these 
procedures, each in its proper place, together 
with prompt identification and removal or seg- 
regation of diseased animals and with appli- 
cation of sound sanitary practice, satisfactory 
progress towards eradication can be expected 
to continue. 

When undue weight is given to a negative 
ring test, when blood test reactions shown by 
vaccinated animals are ignored or unduly dis- 
counted, or when seroreactors, untested animals, 
or seronegative animals from herds of unknown 
origin are permitted to move in the channel of 
trade other than to immediate slaughter, prog- 
ress towards eradication is impeded. It is, of 
course, wasteful to introduce infection-free ani- 
mals into infected herds, as experience in Latin 
America has regrettably shown. 

Certainly the interstate regulations pertain- 
ing to brucellosis within the United States, as 
recommended in 1953 (76), might very well be 
applied to the regulation of importation of 
‘rattle into the Latin American countries. 


Caprine Brucellosis 

Observations made by Dr. G. Renoux, acting 
director at the Pasteur Institute in Tunis, de- 
scribed by him during a visit in May 1954, may 
serve to introduce a discussion of control of 
caprine brucellosis. 

A program is being carried out there with 
the help of grants from FAO and WHO. Sus- 
ceptible goats, imported into Tunis from 
Sweden, were artificially infected by the con- 
junctival route, and the LD, infective dose for 
this animal was determined. The mean LD,, 
infective dose of the most pathogenic strain, B. 
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melitensis 53H38 of Mexican origin, was 20,000 
organisms (range: 8,300-48,000). Probably 
the goats that received small infective doses 
recovered spontaneously. Mutton breeds of 
sheep were resistant; the LD;. was 400,000 B. 
melitensis of the same strain. This does not 
necessarily apply to milking sheep. Age, sex, 
or pregnancy had no influence on the suscepti- 
bility of goats. Kids were susceptible to in- 
fection, and some remained infected for many 
weeks. Subclinically infected goats that ac- 
quired the infection as kids doubtlessly play a 
part in the epidemiology of caprine brucellosis. 

With the aid of the inhibiting medium de- 
veloped by Kuzdas and Morse (17), B. meliten- 
sis was readily isolated from the feces of heav- 
ily infected goats, and from the vagina, quite 
independent of pregnancy and _ parturition. 
Milk of nonparturient goats contained 2B. meli- 
tensis as often as did the milk from dams. The 
centrifuge deposits from the milk, more often 
than cream, contained B. melitensis; evidence 
of B. abortus is more often found in the cream. 

The rapid plate or test tube agglutination 
test remained consistently negative in a number 
of infected goats excreting Brucella. The ag- 
glutination titer varied widely from test to test 
in the same goat. The prozone phenomenon 
occurred frequently in goat serum. Blocking 
antibodies appeared to be specific. They were 
found in more than 90 percent of negative se- 
rums from infected goats. The injection of 
melitine, a skin test antigen prepared from 2. 
melitensis, had no apparent influence on the 
agglutination titer. 

The allergic state appeared slowly after in- 
fection, and the intradermal tests were strongly 
positive in heavily infected goats. 

Until the tests in Tunis are more complete, 
recommendations for control rest on former 
experiences. 

Caprine or ovine brucellosis is of tremendous 
social importance in rural life; this was strik- 
ingly illustrated when it was recently intro- 
duced into Yugoslavia. It has been effectively 
eradicated by slaughter of entire herds as soon 
as the infection is discovered. This public 
health action is justified because the disease in 
these animals assumes a chronic form which 
goes undetected unless special tests are made 
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and then continues to persist in the newly in- 
fected country. 

In Latin America, the disease has existed for 
centuries and is chronic. The problems to be 
met are these : 

1. The diagnostic tests needed to guide the 
recognition and elimination of infected excret- 
ers of B. melitensis frequently cannot be made 
on the scale required, and, if it can, only with 
great difficulties. The usual agglutination test 
has limitations. It must be interpreted on a 
herd basis, not on an individual animal basis. 
In a personal communication, Renoux wrote 
that the ring test modified for study of goat’s 
milk appears to be highly specific if the test 
tubes are incubated for 12 hours at 37° C. Work 
on this test is also being carried out by Alivisa- 
tos and Edipides (78). The test may offer a 
solution to some of the present diagnostic prob- 
lems. Twenty years ago, it was pointed out that 
the intradermal allergy test detects the infected 
individual goat probably more accurately than 
the most refined serologic tests (19). Suitable 


antigens are now available, but the effort re- 
quired to apply the test is apparently a deter- 


rent factor to its use. 

2. Removal of goats with positive reactions 
to the various tests must be accompanied by 
strict sanitary herd management, particularly 
in areas where goats and man live in close asso- 
ciation. Those familiar with goat-breeding 
practices carried out by poor settlers and 
farmers who own small herds that feed on nat- 
ural ranges of sandy semidesert and rough and 
broken terrain fully appreciate the difficulties 
of accomplishing much in this respect. An 
educational program—carefully adapted to lo- 
cal needs and skillfully executed until its goals 
are achieved—is required to familiarize the 
people with the economic and social conse- 
quences of the loss of kids and lambs and the 
spread of the infection to man. Furthermore, 
it is never appreciated, and therefore rarely 
adequately emphasized, that the environment 
of human habitations where goats infected with 
B. melitensis have been housed for decades is 
thoroughly impregnated with the infective 
agent. How to remove the Brucella from this 
contaminated environment is not known, and 
little effort has been spent in studying the condi- 
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tions required to accomplish the desired results. 
3. Even if all of these requirements could be 
met and a dependable test-and-slaughter pro- 
gram could be contemplated, the thoughtful 
health official would still need to look ahead. A 
primitive people dependent solely on the goat 
for milk and milk products must receive finan- 
cial aid from their government because they can 
meet brucellosis only by replacing stock through 
importation of clean animals. This is not com- 
patible with the economy of the countries most 
heavily burdened by caprine brucellosis. Tem- 
porary losses will be more than compensated 
for in the future. Fewer animals will be lost 
by abortion and productivity will be increased. 
The usefulness of calfhood vaccination with 
strain 19 has already been touched on. This 
suggests the necessity of further work to find a 
strain of B. melitensis suitable for vaccination 
of goats and sheep. It seems apparent that 
no effort should be spared to discover such a 
vaccine. Meanwhile, one might reflect on some 
of the problems that lie ahead in this effort. A 
limited series of tests have shown that goats 
that have recovered from B. melitensis infection 
have an immunity that rapidly and effectively 
frees their tissues from the infective agent 
when they are given relatively large doses of 
virulent B. melitensis. They are not immune 
to infection with B. abortus. Thus, acquired 
immunity in goats is a proved biological state. 
Little present evidence encourages the hope 
that a killed vaccine or strain 19 can confer 
an adequate immunity against the continuous 
chances of infection prevailing in goat-raising 
areas. On the other hand, an overwhelming 
amount of data from France, England, Aus- 
tralia, and the United States leave little doubt 
that at the moment the only effective immunity 
against Brucella abortion is induced by in vivo 
proliferation of the vaccinating or infecting 
agent. It must be concluded for the time being 
that the in vivo synthesis of immunizing anti- 
gens is of superior immunogenicity—either in 
quality or quantity—to that produced by organ- 
isms grown on artificial medium. Finding a B. 
melitensis strain with these properties is a dif- 
ficult task. 
Elberg, in a personal communication, offered 
the hypothesis that a population of B. meliten- 
sis which has nutritional requirements not satis- 
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fied by the normal host could be isolated, and 
this has been done with B. abortus and B. suis by 
Berman at Wisconsin University. By supply- 
ing a preformed nutritional factor to the host 
one could propagate the organism at will until 
an effective immunity is induced. At this point, 
withdrawal of the required growth substrate 
would stop growth of the organism, and the 
host’s normal and actively acquired immunity 
would clear the host’s tissue of the organism. 

To this end, Elberg and his associates devel- 
oped a largely streptomycin-dependent mutant 
of B. melitensis. This mutant protected 50 per- 
cent of animals vaccinated with it against fairly 
heavy challenge—the ID, (infectious dose) for 
mice, 10 to 20 percent; for guinea pigs, 5 to 10; 
for goats, 1; and for monkeys, 5. Challenge 
consisted of two injections of 10*° cells admin- 
istered subcutaneously. 

Unfortunately, streptomycin could not reach 
the intracellularly located organisms and there- 
fore could not stimulate their growth. They 
were able to multiply threefold to fourfold, 
using the streptomycin they had accumulated 
in their cytoplasm during growth on the agar 
containing streptomycin. The strain was not 
pathogenic according to gross and microscopic 
histopathologic criteria. 

A more proliferative immunizing agent was 
then isolated from the drug-dependent popu- 
lation on drug-free medium. This mutant was 
studied carefully and found not to be drug 
dependent. It was not pathogenic for goats nor 
for some other animals, but it was less attenu- 
ated than the streptomycin-dependent strains 
in that it multiplied more profusely in mice and 
guinea pigs. Asa result of this ability to multi- 
ply, revertant strain 1, among others, was able, 
in a dose of 10° cells, to immunize 70 percent of 
mice against 220 ID, and 60 percent of guinea 
pigs against 35 to 50 IDs. Goats and monkeys 
have not yet. been tested. 

The in vivo proliferation of revertant strain 
1 is such that it multiplies and persists in the 
spleen of the vaccinated for 11 weeks before it 
is cleared from the organs. Challenge is con- 
ducted at least.6 weeks after the strain is cleared. 
It is believed that the actual imprint of the im- 
munity depots is more intense quantitatively, 
and hypothetically it may be taking place with 
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antigens only slightly, if at all, produced in 
vitro. 

These observations can be interpreted as fol- 
lows: A living attenuated B. melitensis that 
persists in the tissues after inoculation for only 
a limited time and produces a “native” Brucella 
antigen does protect highly susceptible small 
laboratory animals against a moderately severe 
infection. Apparently a B. melitensis variant 
may be obtained through adaptation of the or- 
ganisms in vitro. The protective value of such 
a variant in active immunization of goats has 
yet to be determined. 

Why has this apparently complicated road of 
experimentation been chosen? The chance of 
selecting from a B. melitensis population grow- 
ing on a culture plate, a variant of low patho- 
genicity and high immunogenicity, is so low and 
the work entailed so time consuming that fore- 
ing the development of an immunogenic strain 
by gradual adaptation to streptomycin seems 
more promising. Actual experimentation justi- 
fied the taking of this road, and the progress 
being made brings the development of an effec- 
tive method of immunization against caprine 
brucellosis much nearer. 

Rather unfortunately, only two laboratories— 
the Brucellosis Center at the Pasteur Institute 
at Tunis, supported by FAO and in cooperation 
with WHO, and the department of bacteriol- 
ogy at the University of California, assisted by 
a small grant from the Public Health Service 
National Institutes of Health—are devoting 
their energies to the solution of this problem of 
such importance to the welfare of populations 
who can ill afford the constant direct and in- 
direct injuries inflicted by caprine brucellosis. 


General Recommendations 


1. A control program against brucellosis 
should be undertaken with full, friendly co- 
operation of the United States Department of 


Agriculture, Agriculture Research Service, 
State and local health departments, and live- 
stock owners. 

2. A systematic survey of the extent and dis- 
tribution of brucellosis in different animals 
where this is not known should precede formu- 
lation of a control program. 

3. Well-equipped and adequately staffed cen- 
tral and field laboratories are essential. 





4. Control of bovine brucellosis should be 
undertaken with aids recognized and available. 

5. Measures should be taken to insure pas- 
teurization of milk. The importance of pas- 
teurization cannot be overstated; it kills Bru- 
cella. In areas where cow’s milk is adulterated 
with goat’s milk, this procedure must be care- 


fully supervised. 

6. Reliance on pasteurization alone, without 
regard for other routes of transmission, is un- 
wise because most infections in many regions 
are spread by direct contact with infected 


animals. 

7. Diagnostic reagents must be standardized 
and supplied by a central laboratory. 

8. The manufacture and distribution of vac- 
cine made with B. abortus strain 19 must be 
under constant control, preferably by a State 
or national health or agricultural agency. 

9. The official brucellosis eradication pro- 
gram should, whenever and wherever practical, 
be supervised by full-time State, preferably 
public health, veterinarians, cooperating with 
livestock sanitary officials. 

10. Serious consideration should be given to 
adoption of regulations that permit importation 
only of official calfhood-vaccinated animals over 
30 months of age and under 36 months of age, 
provided the blood test within 30 days of 
shipment does not disclose a reaction exceeding 
incomplete in a dilution of 1: 200. 

11. A brucellosis center, devoting all its ef- 
forts to the development of an effective vaccine 
against caprine brucellosis, should be estab- 
lished in one of the Latin American countries. 
A committee of experts studying the immunol- 
ogy of this infection should be invited to serve 
as advisers. 
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